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Executive Summary

In the past two years, legislative action, production of data, revised allocation policies and public
events and partnerships  have had a substantial impact on the Nation’s transplant system.  The
field of transplantation is enormously complex and challenging, raising issues related to medicine,
science, research, public policy, law, economics and bioethics.  While there have been
technological advances and other changes to the system in the past two years, much needs to be
done and many challenges lie ahead.  Overcoming these challenges will require a collective and
collaborative effort among all public and private groups, with appropriate Congressional review
and support.  The goal is to make optimal use of organ donors, narrow the gap between the
supply and the growing demand for organs, and assure that the organ transplantation system in
the United States works as fairly and effectively as possible. 

Remarkable advances in transplantation have been made in the past ten years, including
improvements in surgical techniques, anti-rejection medications and post-operative care.  These
advances have led to greater numbers of organ transplants and longer survival times.  Between
1988 and 1998 the number of solid organs transplanted nearly doubled from 12, 618 to 
20, 961.  Between 1988 and 1997, one-year patient survival rates increased from 81 to 87 percent
for liver transplants, from 83 to 86 percent for hearts, and from 50 to 74 percent for lungs.

Because of this success, patients suffering from end-stage organ disease have greater expectations
for long life and enhanced quality-of-life, and the clinical community is seeing transplantation as a
suitable therapeutic option for an ever-increasing list of disorders.  At the same time, diseases
leading to end-stage organ failure which are treated by transplantation, such as Hepatitis C, are on
the rise.  In ten years the waiting list for organ transplants has more than tripled.  Currently,
65,000 patients are waiting for an organ.  Approximately 13 patients die each day waiting for a
transplant.  In the face of the increasing demand for organs, the spread of other diseases, such as
Human Immunodeficiency Virus, may preclude donation and further reduce the supply of organs. 

The greatest challenge facing transplantation today is the widening gap between organ demand
and supply.  For the first time in three years, the number of donors increased in 1998, but the
increase was a modest 5.6 percent and did not significantly extend the ability to meet the
burgeoning need.  Low rates of next-of-kin consent and missed opportunities to identify and refer
potential donors to organ procurement organizations (OPOs) have traditionally been barriers to
donation.  Both of these issues are being addressed aggressively by the Department of Health and
Human Services (HHS) and its many partners through the National Organ and Tissue Donation
Initiative (the “National Initiative”).  The goal of the National Initiative is to increase organ
donation by 20 percent by September 2000.  To this end, HHS is employing a multi-faceted
strategy to increase consent to donate, maximize opportunities to donate, and learn more about
what works to increase donation.
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Another factor affecting patients on the waiting list is the organization and fairness of the current
organ allocation system.  The amount of time patients wait for a transplant largely depends on
where they live and choose to list rather than on their particular medical needs.  The Nation is
divided into 61 organ procurement organization (OPO) service areas.  These areas range in
population from 700,000 to 11,000,000.  Within these areas, demographics vary considerably,
creating an uneven mix of  donors and transplant patients with respect to age, ethnic make-up,
disease rates and blood types.  Donation rates vary widely in these areas from a low of 5.1 donors
for every 1,000 hospital deaths to a high of 34 donors for every 1,000 hospital deaths.  As a
result, waiting times vary.  In some geographic areas, patients wait hundreds of days longer than
comparable patients in other areas. 

Because current OPTN policies give preference to local service areas for matching and allocating
organs, less ill patients often receive transplants, while more medically urgent patients in other
OPO service areas continue to wait.  Yet, advances in organ preservation techniques make it
possible for organs to be shared more widely and made available over a greater geographic area.

To ensure that the transplantation system, established by the National Organ Transplant Act
(NOTA), is as fair as possible for all patients, HHS has published the Final Rule governing the
Organ Procurement and Transplantation Network (OPTN).  The Final Rule establishes medical
need, rather than geography as the major criterion for the allocation of donated organs.  The Final
Rule calls for the development of objective and uniform medically-based criteria to be used in
listing patients and in the determination of a patient’s medical status.  The Final Rule requires that
allocation policies be based upon sound medical judgment and the avoidance of organ wastage.

The Final Rule was published on April 2, 1998.  Through a series of Congressional actions that
included the passage of the Consolidated Omnibus and Emergency Supplemental Appropriations
Act of 1999, the effective date for the Rule ultimately was delayed until October 21, 1999.  This
Act  also contained a provision directing the National Academy of Sciences’ Institute of Medicine
(IOM) to scientifically review and evaluate the potential impact of several aspects of the Final
Rule.

The IOM Committee on Organ Procurement and Transplantation Policy issued their report in July
1999.  The report concluded that livers donated for transplantation should be made available
across broad geographic areas made up of at least nine million people, the number sufficient to
enhance the prospects that livers would be allocated to patients with the most urgent medical
needs.  The report said that HHS should “exercise the legitimate oversight responsibilities
assigned to it by NOTA and articulated in the Final Rule, to manage the system of organ
procurement and transplantation in the public interest.”  The report went on to recommend that
HHS “establish an external, independent, multidisciplinary scientific review board responsible for
assisting the Secretary in ensuring that the system of organ procurement and transplantation is
grounded on the best available medical science, and is as effective and as equitable as possible.” 
Finally, the IOM report stressed that the “OPTN contractor should improve its collection of
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standardized and useful data regarding the system of organ procurement and transplantation and
make it widely available to independent investigators and scientific reviewers in a timely manner.”

A great deal of work and effort is underway in the various agencies in HHS to advance the
science of organ transplantation and to create an effective allocation system.  The overall agenda
for improving the scientific and clinical status of transplantation is focused in the following areas:

• narrowing the gap between the supply and the growing demand for organs by increasing
and making optimal use of organ donors,

• assuring that the organ transplantation system in the United States works as fairly and
effectively as possible,

• developing safer and more effective immunomodulatory therapies,
• improving medical and surgical technologies,
• preventing disease associated with organ failure and the need for transplantation, 
• determining when, and for which patients, the benefits of transplantation clearly outweigh

the risks, and
• improving the timeliness and usefulness of data for transplant candidates, their physicians,

payers, and the general public.
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I.  Purpose and Authority

The National Organ Transplant Act (NOTA), Public Law 98-507, passed in 1984, added Section
376 to the Public Health Service Act, which required the Secretary of the Department of Health
and Human Services (HHS) to annually publish a report on the scientific and clinical status of
organ transplantation, with consultation from the National Institutes of Health (NIH) and the
Food and Drug Administration (FDA).   The Transplant Amendments of 1990, Public Law 101-
616, changed the frequency to that of a biennial report.

This report is intended to provide the Congress with a comprehensive view of the scientific and
clinical status of organ transplantation.

II.  Introduction

Researchers began experimenting with organ transplantation on animals and humans in the 18th
century.  Over the years, scientists experienced many failures but by the mid-20th century,
successful organ transplants had been performed.  Transplants of kidneys, livers, hearts,
pancreata, lungs and heart-lungs are now considered an accepted part of standard medical
treatment.

Just in the past ten years, the number of solid organs transplanted has nearly doubled, from
12,618 in 1988 to 20,961 in 1998.  Overall one-year graft and patient survival rates for all organs
has improved nearly every year between 1988 and 1996.  For example, one-year patient survival
rates for liver transplants increased from 81 to 87 percent; for hearts, from 83 to 86 percent; and
for lungs, from 50 to 74 percent, with one-year graft survival rates showing similar results.

Important medical breakthroughs in tissue typing, immunosuppressant drugs, surgical techniques
and better organ preservation methods have fostered both larger numbers of organ transplants and
longer survival rates for transplant recipients.  For example, in the 1980's, Dr. Folkert Belzer’s
University of Wisconsin solution improved organ preservation and allowed for broader sharing of
organs.  Emerging surgical techniques such as split livers and living donor procurement of the
right lobe of the liver offer hope for expansion in the supply of livers.

Over the past 15 years, the national transplant system has provided transplantations for more than
200,000 individuals; however, despite important scientific advancements, over 65,000 are
currently waiting for an organ.  Each year the number of patients added to the waiting list grows;
over the last ten years, the waiting list has more than tripled.  Although the number of donors has
increased steadily since 1988, it is not growing as quickly as the demand for organs.  In 1998,
4,509 persons died while waiting for an organ, or about 12 people per day.  In the same year,
organs were recovered from 4,122 living donors and 5,791 cadavers.  The cadaveric donors
represented approximately 40 to 70 percent of the estimated 8,000 to 15,000 cadavers that are
considered to be medically suitable for transplantation.  While donation efforts have improved,
further research on the factors that affect the rate of successful recovery of organs is needed.
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The present biennial report discusses the clinical and scientific status of organ transplantation,
including issues surrounding the Department of Health and Human Services (HHS) Final Rule,
issued in April, 1998 by HHS to govern the operation of the Organ Procurement and
Transplantation Network (OPTN) and to address the need for improvement in the effectiveness
and equity of the Nation’s transplantation system.  The report also discusses ensuing events,
notably the recent Institute of Medicine (IOM) evaluation and report of organ procurement and
transplantation.  The report focuses primarily on: (1) providing an overview of progress reported
in all aspects of organ transplantation, including donation and allocation; (2) providing
information to patients and physicians on center-specific, pre- and post-transplant performance;
and (3) providing information on recent and emerging scientific advances and improved
transplantation practices.  A Congressional moratorium has been placed on implementation of the
HHS Final Rule until October 21, 1999.

The report is organized as follows:  Section III:  challenges in transplantation; Section IV: 
statutory and regulatory background for the current system and the overall state of the Nation’s
organ transplantation system, excluding donation issues; Section V:  technological advances in
medicine, surgery,and organ preservation; Section VI:  initiatives on the availability of information
for patients and physicians; Section VII:  recent reforms and planned progress to increase
donation; Section VIII:  the Final Rule and the IOM Report; Section IX:  ongoing activities at the
various HHS agencies; and Section X:  conclusions.  Appendices include the Secretary’s recent
letter to Congress responding to the IOM report, the Executive Summary of the IOM report and
a chronology of significant events related to the Final Rule.

This report was developed by the Health Resources and Services Administration (HRSA) in
collaboration with the Centers for Disease Control and Prevention (CDC), Food and Drug
Administration (FDA), Health Care Financing Administration (HCFA), National Institutes for
Health (NIH), and the Agency for Health Care Policy and Research (AHCPR) and various staff
offices in the Office of the Secretary.

III.  Current Challenges in Transplantation.  

A number of issues impact organ transplantation, several of which seem intractable.

• Gap between Supply and Demand for Organs.   The need for organ transplants
continues to exceed the supply of organs (See Chart 1).  Medical technology
improvements and a modest increase in donors have not kept pace with the demand for
more organs.  Disease incidence rates for Hepatitis C, diabetes, hypertension and
alcoholism continue to increase in the United States.  Many of these diseases lead to the
need for organ transplantation while at the same time they may preclude the possibility of
donation.  Demand for solid organs has also increased due to the success of
immunosuppression therapies in preventing organ rejection and improving graft and
patient survival. At the same time, automobile safety factors such as seat belts and air bags
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have effectively reduced the number of head trauma deaths, which were a major source of
donations.    

To narrow the gap between the need for donated organs and the donations themselves 
public and private partnerships must continue and re-emphasize their donation efforts in
order to meet the growing need for organ transplantation.  In addition, technology for the
transportation and preservation of organs needs to be further improved.  As discussed
later in this report, developments are under way in both organ donation and medical
technology that could potentially narrow the existing gap.

Chart 1.  The Gap Continues to Widen

Organ Donors, Transplants & Waiting List: 1988-1998*

• State Organ Preference Laws.  Efforts have been made in recent months by a number of
States to keep donated organs within their own borders with several States enacting laws
to that effect.  These efforts conflict with the intention of  the national transplantation
system created by the National Organ Transplant Act (NOTA) and are inconsistent with
many Oprgan Procurement and Transplantation Network (OPTN) policies for organ
allocation and sharing.  The Final Rule specifically declares the applicability of Federal
preemption of State laws that attempt to interfere with OPTN allocation policies.

• Benefits vs. Risk.  Controlled, experimental studies have not been done to ascertain for
which subgroups the benefits of an organ transplant clearly outweigh the risks of the
procedure and subsequent lifetime therapy.  Except for patients with clearly defined end-
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stage organ failure, where the clinical benefits are evident from comparisons with
historical controls, it is not always clear if and when patients with less severe disease (e.g.,
liver “Status 3") actually benefit clinically (e.g., through improved patient survival) from
transplantation as an intervention.  In fact, the Institute of Medicine (IOM) report found
that, for patients in “Status 3" on the waiting list for a liver transplant, there was no
improved five-year patient survival for those who got a transplant vs. those who did not
get a transplant.  Post-transplant survival is an appropriate endpoint in monitoring for
efficacy of the transplantation procedure, including induction therapies, surgical
techniques, etc.  However, the assessment of benefits vs. risks of transplantation as a
therapy for end-stage organ failure can only be accomplished by following patients from
the time that they are placed on the waiting list as potential candidates for organ
transplantation.  Because of wide disparities in the severity of illness, risk adjustment is
indispensable in such assessments.

• Voluntary Organ Allocation Policies.  As stated in the 1989 Federal Register1

announcement:  “All policies and by-laws developed and approved by United Network for
Organ Sharing (UNOS ) are submitted to the Secretary of Health and Human Services
(HHS) for review and are considered voluntary guidance to members of the OPTN until
approved as OPTN rules and requirements by the Secretary of HHS.  UNOS is
responsible for updating these by-laws and policies and for monitoring compliance by
OPTN members.  Intractable noncompliance with these by-laws and policies is reported to
the Secretary of HHS.”  In practice, there have not been any noncompliance reports
submitted to the Secretary of HHS.  A process to track complaints through the system has
not clearly been established.  Patients have little recourse to gain satisfactory adjudication
of complaints if OPTN members are in violation of established policies.  The Final Rule
will allow patients and OPTN members to have an effective means of appealing policy
decisions to a higher authority, assuring patient satisfaction and complaint resolution.  The
Final Rule will also provide a mechanism by which the OPTN could have an effect on
transplant center and organ procurement organization (OPO) performance, thus assuring
quality and fairness.

• Inequitable Access to Organs.  Many patients in urgent need die while waiting for
organs, while others with a lesser urgency receive organs.  Broader sharing of organs,
based on standardized and objective medical criteria, would allow more equitable
treatment of all transplant patients.

• Size and Demographic Disparities in OPO Service Areas Create Inequities in Access
to Organs.   Variations in OPO performance and OPTN policies that use such non-
medical criteria as local OPO boundaries in allocating organs also affect access to organs
in any particular service area.  OPO service areas may contain several small areas not
contiguously located or cross over State boundaries in patterns that have nothing to do
with desirable organ allocation.  (See Figure 2.)  Demographic patterns vary considerably
among these service areas and provide an uneven mix of potential donors of varying age,
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ethnic makeup, disease rates and blood types.  In addition, the performance of the OPO in
communicating with and educating the population within its service area regarding the
need for additional donors also plays a role.  Donation rates vary widely nationally from a
low of 5.1 donors for every 1,000 hospital deaths to a high of 34.0 donors for every 1,000
hospital deaths.2

• Over-Reliance on Waiting Times Penalizes the Most Severely Ill Patients.  As
documented in press reports and in the 1997 Report of the OPTN: Waiting List Activity
and Donor Procurement, there are huge disparities in waiting times among different
OPOs,  States and regions of the country.  In some areas, patients wait on average
hundreds of days longer to obtain organs.  This measure of overall waiting time, from the
date placed on the waiting list, is currently used by the OPTN as a criterion in allocating
some organs.  This creates a number of problems, such as encouraging “gaming” of the
system by physicians seeking to help their patients by listing them as early as possible.  It is
believed that a part of the growth in the waiting list in recent years reflects such practices. 
Both the recent IOM Report and the HHS Final Rule indicated that overall waiting time
statistics are almost meaningless when they compare patients with very different medical
urgencies.  As concluded both by the IOM and the Final Rule, overall waiting time should
not be used to give less ill patients preference over those with greater medical urgency.

• Restricted Access to Transplantation for Certain Patient Populations. Recent studies
confirm the existence of barriers to provision of health care for the various racial/ethnic
groups.  

Alexander and Sehgal followed 7,125 Black and White patients newly started on
hemodialysis in Indiana, Ohio and Kentucky from January 1993 through December 1996.3 
Patients were followed from the initiation of hemodialysis until transplant or death, or until
December 31, 1996.  Patients were followed during several steps in the transplantation
process, each of which represents a barrier to adequate and appropriate care for patients
with end-stage renal disease.  These steps include the determination of medical suitability
of the patient for a transplant, the patient’s interest in receiving a transplant, the
completeness of the pre-transplant work-up, the placement of the patient on the waiting
list and whether or not he/she actually received a transplant.  Analysis was risk-adjusted
for age, gender, cause of renal failure, years receiving dialysis, and median income in
patient’s zip code of residence.  In this study, compared to Whites, Blacks were:

S were not significantly different in their interest to receive a
transplant;

S were not significantly different in the physician’s assessment of their
medical suitability for a transplant;
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S 32 percent less likely to be considered “definitely interested” in a
transplant;

S 44 percent less likely to have a complete pre-transplant work-up
and be placed on the waiting list; and

S 50 percent less likely to have received a transplant.

Each step of the process represented a barrier to the Black patient, when compared to the
White patient.  Also, when compared to males, women were less likely to proceed through
each of the steps, although this difference was not as pronounced as the difference seen
between  Blacks and Whites. 

This and other research does not allow us to identify with certainty the factors which
prevent equitable access to organ transplantation.  Clearly, much of the problem does not
lie within the organ transplantation system but in access to health insurance and health
care providers.  However, the transplantation system can and should work to identify, and
where possible, correct the causes of inequities.

Bioethical Issues.  The gap between the supply and demand for organs continues to increase,
with a less than adequate number of cadaveric organs procured under the current system. 
Whether this failure is due to differences in patients’ preferences; to deficiencies of knowledge
and interest of the medical profession; to public distrust, fear and ignorance of a system which is
poorly understood or, to a certain degree, inefficiencies in OPO performance, the fact remains
that the list of potential recipients has grown about twice as fast as the donor rate over the last
several years.

Ideas to stimulate organ donation have been proposed in the past few years which involve
significant ethical controversies and will require additional discussion and review by the transplant
community, government officials, the public and the medical profession.  These proposals include
financial incentives for organ donation, preferred status for organ donors, presumed consent for
organ donation and an expanded donor pool that includes unrelated living donors and non-heart
beating donors.

• Financial Incentives for Organ Donation.  The feasibility and effect of financial
incentives for organ donation remain questionable.  This alternative should only be
considered if legally accepted as different from the purchase of organs.  It is not clear if
financial incentives can increase donation rates.  In 1994, Pennsylvania Act 102 created
the Organ Donor Awareness Trust Fund to, among other allowable expenses, reimburse
families of organ donors for costs related to the donor’s death.  This law, which only
applies to cadaver organs, is being reviewed by the State of Pennsylvania for its ethical
and legal implications.  In the debates surrounding the passage of NOTA in 1984,
concerns were raised about the potential for coercion and disparate exploitation of the
poor and disenfranchised if financial incentives were allowed.  Therefore, NOTA
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specifically prohibited the transfer of any human organ for “valuable consideration” for use
in human transplantation.4

• Preferred Status for Organ Donors.  This concept involves rewarding organ donors by
providing them with a modest but definite in kind recognition for their willingness to
donate an organ.  Individuals who have signified their intention to be organ/tissue donors
would receive points or other value that would facilitate their likelihood of receiving an
organ should they need it in the future.  Some advantages to this idea are that it does not
represent financial payment and it would be equitable across all socioeconomic groups. 
The major detractions are that it still represents compensation akin to purchase, that it
might raise suspicion rather than increase acceptance of organ donation, that there is no
ethical justification for attaching unique moral worth to willingness to give and that the
implementation would be difficult.

• Presumed Consent.  Public policy based on presumed consent for organ donation would
offer adults the opportunity to explicitly express and publicly record a refusal to be a
donor of solid organs and/or tissues.  It is presumed that the potential donor would
consent to donation if he or she had not explicitly refused to donate.  Within these
parameters, the family of the potential donor would not have a role in the decision to
donate.  Other versions of this concept would allow for family consent if the family could
be located before organs and tissues are removed.  The OPTN subcommittee reviewing
this concept concluded that the organ donation process should not be based on this
presumed consent model since it offers inadequate safeguards for protecting the individual
autonomy of prospective donors.

• Unrelated Living Donors.  Some OPOs have been interested in new ways to expand the
current donor pool.  The Washington Regional Transplant Consortium (WRTC) has
begun a pilot program in the Washington, DC area to assist in attracting more kidney
donors.  WRTC’s pilot project would allow “live donors” to give a kidney to a non-
relative in three ways, that until now have not been possible.

SS Living donor/cadaver exchange  would give a transplant patient priority on the
waiting list for a cadaver kidney, if a non-matching relative donated a kidney to the
general pool.

SS Paired exchange would allow a non-matching donor/recipient family pair to swap
with another family in the same predicament.  For example, if a brother wanted to
donate his kidney to an ailing brother but could not because their blood types were
different, they could trade with a similar unmatched pair in a different family,
assuming such a family could be found. 

SS Altruistic or Samaritan donation would permit an individual to donate one kidney
to the pool of available organs with no specific recipient in mind.  (This concept
could also apply to donation of a lobe of the liver because of the regenerative nature
of this organ.)
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• Recovery of Organs from Non-Heart-Beating Donors.  In 1997 IOM issued a report
which examined the medical and ethical issues in recovering organs from non-heart-
beating donors (NHBDs) who do not meet the standard of brain death.  These are patients
who are either severely ill on life support and life support can be withdrawn with proper
consent (controlled) or they have suffered unexpected cardiac arrest, whether previously
ill or not, and cannot be resuscitated (uncontrolled).  The report generally concludes that
the recovery of organs from NHBDs is an important, medically effective and ethically
acceptable approach to reducing the gap that exists now and will exist in the future
between the demand for and the available supply of organs for transplantation.  However,
some ethical concerns were raised.  The design and implementation of standards and
procedural guidelines for organ recovery from NHBDs, based on the principles that
support the retrieval of organs from brain-dead donors, would address these concerns and
allow the development of non-heart-beating organ donation as an important source of
organs for transplantation.

  

IV.  The Current Status of Transplantation

Legal and Regulatory Basis for Organ Transplantation. The coordinating body for the
national transplant system is known as the Organ Procurement and Transplantation Network
(OPTN).  It was created by the National Organ Transplant Act of 1984 (NOTA) as a system
operated by transplant professionals, with input by patients and donor families, and oversight by
the Department of Health and Human Services (HHS), to ensure an equitable allocation system. 
The OPTN is, by law, a non-profit, private-sector body operated by contract through HHS.  Its
main purpose was originally to “assist organ procurement organizations in the distribution of
organs which cannot be placed within the service areas of the organizations” and is now to “assist
organ procurement organizations in the nationwide distribution of organs equitably among
transplant patients.”  In addition, the OPTN has important statutory responsibilities in the
collection and dissemination of information, in improving transplantation practices, and in setting
standards for transportation of organs.

Long before the enactment of NOTA and the creation of the OPTN, organs were procured
through local organ banks called organ procurement organizations (OPOs).  OPOs also allocated
organs and still play a major role in that process.  Although the OPTN and OPO systems are now
governed by Federal statute and OPTN policies, they have over time accommodated local and
institutional variations in practice.  Many of these variations are desirable but local preference in
allocation and institutional variation in medical criteria for listing and de-listing patients and
determining patient medical status continue to pose conflicts within the transplant system.

       
NOTA has been amended twice: once in 1988, “to remove statutory bias respecting the important
question of criteria for the proper distribution of organs equitably among transplant patients” and
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again in 1990, to direct the OPTN to “assist OPOs in the nationwide distribution of organs
equitably among transplant patients.”  

The most far reaching statutory change to the system as a whole was not an amendment to
NOTA, but rather the addition of Section 1138 to the Social Security Act in 1986.  This addition
transformed the OPTN from essentially a voluntary system to one of mandatory participation, in
which Medicare and Medicaid payments to hospitals and OPOs depended on their membership in
the OPTN and their compliance with OPTN allocation policies and other standards.5 

The addition of Section 1138 to the Social Security Act raised a series of issues about appropriate
oversight for the OPTN and the legal status of its standards and policies.  For example, how could
a private organization seemingly decide which hospitals would be allowed to participate in
Medicare, without regard to the procedural protections in the Social Security Act and in HHS
regulations or to the final review authority of the Secretary?  How could a private organization
issue apparently binding regulations when the Constitution places such legal authority only in
officials appointed by the President and the Administrative Procedure Act requires that the
Federal agencies using specific procedures issue all rules?  In order to clarify these issues, HHS
published a Federal Register notice in 1989, stating that no OPTN policy and standard would
become legally binding under Section 1138 until approved as binding by the Secretary.  A Notice
of Proposed Rule Making (NPRM) containing proposed oversight and approval procedures was
published on September 8, 1994.  The issue of appropriate Federal oversight of the system has
been the subject of public debate since that time.  For example, governance and oversight issues
were extensively debated during an HHS-sponsored public hearing held in December, 1996.  HHS
published in the Federal Register on April 2, 1998 the Final Rule for the Organ Procurement and
Transplantation Network.  The Final Rule resolves the legal issues raised by Section 1138, for
example, giving to the OPTN broad powers to investigate transplantation performance by member
institutions but reserving to the Secretary final authority to determine whether an institution is
expelled from the OPTN and thus denied Medicare and Medicaid funding.  (This rule has been
under a congressionally-imposed moratorium that will expire October 21, 1999, as discussed later
in this report.)

Apart from legislative changes directed at the OPTN, the sections of the Public Health Service
(PHS) Act governing OPOs have been progressively strengthened.  The law now requires OPO
service areas “to be of sufficient size to ensure the maximum effectiveness in the procurement and
equitable distribution of organs,” for HHS to set performance standards for OPOs, and for HHS
to decertify OPOs which do not meet these standards.

The table below shows some of the most significant dates in the evolution of transplant-related
law and regulations:
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LEGISLATIVE AND REGULATORY HISTORY
OF ORGAN TRANSPLANTATION

1968 The Uniform Anatomical Gift Act (UAGA) provided the legal
foundation upon which human organs and tissues could be donated for
transplantation by execution of an anatomical gift-authorizing document. 
Since 1972, this Act, or forms of this Act, have been adopted by all 50
States and the District of Columbia.

1972 Public Law 92-603, approved October 30, 1972, amended the Social
Security Act to extend Medicare coverage to individuals under age 65,
who are entitled to monthly social security benefits, and to the spouses and
dependent children of such individuals, who require hemodialysis or renal
transplantation for chronic renal disease.  Such individuals are deemed to
be disabled for the purposes of coverage under Parts A and B of Medicare.

1978 Public Law 95-292, approved June 13, 1978, amended the Social Security
Act (End Stage Renal Disease Program - Improvements) and provided for
coverage under Medicare for end stage renal disease patients to receive
kidney transplantation services.

1981 The Uniform Determination of Death Act is a model statute defining
“brain death” which has been adopted in every State.  The act states that an
individual, who has sustained either (1) irreversible cessation of circulatory
or respiratory functions or (2) irreversible cessation of all functions of the
entire brain, including the brain stem, is dead.  A determination of death
must be made in accordance with accepted medical standards. 

1984 Public Law 98-507, The National Organ Transplant Act, approved
October 19, 1984 provided for the establishment of the Task Force on
Organ Transplantation; authorized the Secretary of HHS to make grants
for the planning, establishment and initial operation of qualified OPOs; and
established the formation of the OPTN and Scientific Registry of
Transplant Recipients (SRTR).  It also required that the Secretary of HHS
contract for the operation of the OPTN and specified the composition and
duties of the OPTN.

1986 Public Law 99-272, The Omnibus Reconciliation Act of 1985,
approved April 7, 1986, required that States have written standards with
regard to coverage of organ transplants in order to qualify for Federal
payments under Title XIX of the Social Security Act.
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1986 Public Law 99-509, The Omnibus Budget Reconciliation Act of 1986,
approved October 21, 1986, added new requirements under Section 1138
of the Social Security Act regarding organ procurement and allocation,
including:  (1) hospitals participating in Medicare/Medicaid programs must
establish written protocols to identify and refer potential organ donors to
the organ procurement organization and to assure that families of potential
donors are made aware of their options; (2) hospitals performing organ
transplants are required to be  members of and abide by the rules of the
Organ Procurement and Transplantation Network in order to receive
payment under Medicare or Medicaid; (3) to receive payment for organ
procurement costs under Medicare or Medicaid, the organ procurement
organization must be qualified and operating under a grant made under
section 371(a) of the PHS Act, or be certified or recertified by the
Secretary of HHS within the previous two years as meeting the standards
set forth under section 371(b) of the PHS Act.  The law also provided for
coverage of immunosuppressive drugs to Medicare transplant patients for a
period of one year after the date of the transplant procedure.

1987 Public Law 100-203, the Omnibus Budget Reconciliation Act of 1987,
approved December 22, 1987, provided for the designation of pediatric
hospitals that perform pediatric heart transplants as meeting certification
requirements as heart transplant facilities if (1) the hospital’s pediatric heart
transplant program is operated jointly by the hospital and another facility
that meets such criteria; (2) the unified program shares the same transplant
surgeons and quality assurance program; and (3) the hospital demonstrates
to the satisfaction of the Secretary of HHS that it is able to provide the
specialized facilities, services, and personnel that are required by pediatric
heart transplant patients.

1988 Public Law 100-607, The Omnibus Health Amendments of 1988,
approved November 4, 1988, included the Organ Transplant Amendments
of 1988, which extended the Organ Transplant Program through Fiscal
Year (FY) 1990 and authorized $5.0 million for each of the fiscal years in
1988 through 1990 for grants to establish OPOs.  The law also: (1)
required that the quality of acquisition standards include testing to prevent
the acquisition of organs that are infected with the etiologic agent for
AIDS; (2) expanded the duties of the OPTN to require the establishment of
membership criteria and medical criteria for allocating organs, and provided
an opportunity for public comment with respect to such criteria; (3)
provided for the establishment of a registry of voluntary bone marrow
donors, and authorized appropriations of $1.5 million for FY 1989 and
$1.6 million for FY 1990 for this purpose and (4) authorized $5.0 million
for each of the FYs 1988 through 1990 for block grants to States for
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immunosuppressive drug therapy for transplant patients who are not
eligible for reimbursement under Medicare, Medicaid or private insurance.

1989 A General Notice of the Health Care Financing Administration,
published on December 18, 1989, in the Federal Register, sets forth the
Secretary’s interpretation of certain provisions of Section 1138 of the
Social Security Act which requires Medicare and Medicaid participating
hospitals that perform organ transplants and OPOs to be members of and
abide by the rules and requirements of the OPTN as established by section
372 of the PHS Act.  This notice clarifies that OPTN rules and
requirements, which are mandatory upon Medicare and Medicaid
participating hospitals performing transplants and OPOs, are subject to the 
Administrative Procedure Act.  The Secretary must review and approve
matters proposed by the OPTN contractor to be rules and requirements of
the OPTN in order for them to be binding on the hospitals and OPOs.

1990 Public Law 101-274, Amendment to the Organ Transplant
Amendments Act of 1988, approved April 23, 1990, deferred until
January 1, 1992 the certification requirement that OPOs recover a
minimum of 50 organs per year.

1990 Public Law 101-616, The Transplant Amendment of 1990, approved
November 16, 1990, provided for the establishment and maintenance of a
National Bone Marrow Donor Registry.  Also, it changed the annual report
on the scientific and clinical status of organ transplantation to a biennial
report, extended the authorization and made changes designed to improve
the OPTN through 1995.

1994 A Notice of Proposed Rule Making (NPRM) was published in the
Federal Register on September 8, 1994, regarding the operation of the
Organ Procurement and Transplantation Network with a 90 day comment
period.

1998 A Final Rule was issued and published in the Federal Register on April 2,
1998, regarding the operation of the Organ Procurement and
Transplantation Network.6

1998 A Final Rule was issued and published in the Federal Register on June 22, 
regarding implementation of the Health Care Financing Administration’s 
(HCFA’s) Hospital Conditions of Participation for Organ, Tissue, and Eye
Donation (effective August 21) to ensure hospitals notify OPOs of all
deaths and imminent deaths so potential donors are identified and families
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are asked about donation.  Hospitals also must work with at least one
tissue bank and one eye bank to maximize opportunities to donate.

1998 Consolidated Omnibus and Emergency Supplemental Appropriations
Act, 1999, placed a one-year moratorium on the effective date of the
OPTN regulation (now October 21, 1999); and required a study of current
allocation policies and the Final Rule by the IOM.  The Act mandated that
IOM study issues such as access, impact on OPO performance and cost of
transplantation services.  The Act also provided the Division of
Transplantation (DoT) in the Health Resources and Services
Administration (HRSA) with a budget increase of $7.22 million over the
1998 appropriation to focus on donation activity and also mandated a
Report to Congress. 

Organ Transplantation and Procurement Organizations.  There are 272 transplant centers
which operate 891 programs in the United States for kidney, kidney-pancreas, liver, pancreas,
pancreatic islet cell, intestine, heart, heart-lung and lung transplants.

Transplant programs tend to be clustered in metropolitan areas having large medical centers.  As
shown in Figure 1, 35 States have at least one or more liver transplant programs, while 15 less
densely populated States have no liver transplant center at all.  Residents of these less populated
States must travel outside their State to obtain a liver transplant.  In the preamble to the Final
Rule, HHS estimated that about half of all liver patients travel out of their local area to obtain
transplantation services.  Some patients are required to travel to another State because of
contractual arrangements made by their health insurance provider.  Some patients voluntarily
travel to obtain either the transplant center of their choice or list at more than one center to
increase their chance of obtaining a organ, a practice referred to as “multiple listing.”

For administrative purposes, the OPTN has divided the country into 11 geographic regions. These
11 geographical regions represent the second level or organization within the organ allocation
system.  The regions generally follow State boundaries and usually consist of several  States. 
Only one region, New York, is made up of a single State.  The population of these regions ranges
from 10.7 million to more than 40 million.  There are currently 61 OPOs in the United States
providing procurement services to designated service areas.  The designated geographic areas
served by the various OPOs range in size from a few counties, to entire  States, to multi-State
areas, covering parts or all of several  States.  The current boundaries are shown in Figure 2.  The
populations of these areas range from 700,000 to 11,000,000.  In each area, one and only one
OPO coordinates activities relating to organ procurement and allocation, and that OPO is required
to have a working arrangement with all hospitals in its designated service area.

Historically, the hospital where the donor died was responsible for locating a recipient.  Thus, in
the early days of solid organ transplantation, donor and recipient were often in the same building. 
Gradually, a system of independent organizations developed to optimize matching of patients 
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with donated organs.  OPOs or organ banks identify donors; discuss donation with family
members; obtain consent; recover and preserve organs; and arrange for distribution according to
locally, regionally or nationally agreed upon organ-sharing policies.  These organizations are
critical to the recovery and distribution of donated organs and their evolution reflects continuous
improvements in transplantation science and organ preservation techniques used to increase the
availability of organs.

OPOs are subject to designation, certification and recertification by HCFA.  HCFA is responsible
for the issuance of performance standards designed to promote efficiency of OPOs.  HCFA also
approves waivers that permit a hospital to have an arrangement with a different OPO than the one
assigned to its service area.

All candidates for organ transplants must be registered on the national computer waiting list
operated by the OPTN.  Information on all cadaveric organ donors must be entered into the
computer system as soon as possible and for kidneys, within 15 hours after organ retrieval.  Upon
entry of information on a newly available organ, the OPTN generates a list for the OPO showing
the priority order of transplant candidates for that organ.  Transplant candidates are permitted to
register at more than one transplant center, to “multiple list,” although this practice occurs in
fewer than 5% of cases.
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Liver Transplant Programs - 1996 Volume

DJ1 \March98\ASPE\CC-Org-Donate - 1.PPTSource: UNOS Scientific Registry data as of September 15, 1997.

Figure 1
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Figure 2
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Allocation policies are usually developed through OPTN committees and are specific for each
type of organ.  These criteria are frequently revised to reflect medical advances.  Policy
statements developed by committees are distributed to OPTN members;  members of the public,
who request copies, and HHS for comment before they are submitted to the Board of Directors
for approval.  Following a 45-day comment period, the committee reviews and amends the policy
as it deems necessary, then submits the amended policy proposal to the Board of Directors for a
final decision. 

The administrative functions of the OPTN are carried out under contract between HRSA and a
private non-profit organization.  The current and to date only contractor is the United Netowrk
for Organ Sharing (UNOS), a private, non-profit corporation located in Richmond, Virginia. 
UNOS is currently composed of a 40-member Board of Directors, representing various medical
institutions and professional groups; an internal administrative staff of approximately 175 and a
membership of approximately 434 transplant centers, consortium members, OPOs,
histocompatibility laboratories, voluntary health organizations, medical/scientific organizations,
patients and general public members.  Within the UNOS organizational structure there are 14
standing committees and five others representing various interests, such as communications,
ethics, finance, histocompatibility, patient affairs, scientific advisory and individual organ groups. 

The OPTN contract is administered by HRSA’s Office of Special Programs (OSP), Division of
Transplantation (DoT).  A related Scientific Registry of Transplant Recipients (SRTR) contract is
also held currently by UNOS and is also administered by DoT.  Under the terms of both contracts,
UNOS carries out numerous tasks and projects to meet the goals of the OPTN and SRTR.  These
projects include the annual statistical report, the report of center-specific graft and patient survival
rates, and a data request system.  DoT and UNOS have regularly scheduled meetings regarding
the progress of the contract tasks and DoT representatives attend all committee and Board of
Directors meetings other than those addressing internal business affairs of UNOS.

The current contracts for the OPTN and SRTR expire on September 30, 1999.  An option year
for both has been exercised.  Development of a Request for Proposals (RFP) is underway for each
contract and should be announced soon.  Earlier this year, HRSA issued a “Sources Sought”
announcement in the U.S. Commerce Business Daily to determine the availability and technical
capability of other private, non-profit entities to operate the OPTN and the SRTR.  HRSA has
evaluated a number of tailored capability statements submitted in response to the Sources Sought
announcements and intends to solicit competitors for both the OPTN and SRTR contracts.

Recent Progress in Donation and Transplantation.  The material in this section is largely taken
from three recent OPTN reports, the 1998 Annual Report, the 1997 Report of the OPTN:
Waiting List Activity and Donor Procurement and the 1997 Report of Center-Specific Graft and
Patient Survival Rates.
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In 1998, nearly 21,000 transplants were performed, with those of the kidney, liver and heart, the
most common.  Also in 1998, nearly 10,000 donors were recovered, approximately 60 percent
being cadaveric and 40 percent living.  As of August 1999, over 65,000 patients were waiting for
organs to be transplanted in one of 272 transplant centers conducting transplantations in 891
programs throughout the country.  In 1998, 4,509 patients (about 13 people per day) died while
waiting for an organ.  Among the highlights of the annual report data are:

• The total number of donors, including both living and cadaveric donors, increased 57
percent between 1988 and 1997 -- from 5,904 to 9,268.  The increase was especially
pronounced among living donors, which more than doubled -- from 1,824 in 1988 to
3,793 in 1997.  Cadaveric donors increased 34 percent during the same time period.

• The percentage of all cadaveric donors who were minorities increased from 17 percent in
1988 to 24 percent in 1997.  Among living donors, proportions who belonged to a
minority increased from 24 percent in 1988 to 28 percent in 1997.

• The OPTN waiting list consisted of 56,678 registrants (includes all patients and those who
multiply list) on the last day of 1997, representing a 13 percent increase from the 50,169
registrants in 1996.  The waiting list more than tripled between 1988 and 1997.

• A total of 4,167 liver transplants were performed in 1997, but at the end of 1997, more
than 9,647 patients were on the national waiting list for a liver transplant, representing a
29 percent increase over the 7,480 registrants in 1996.

• There were 11,422 kidney transplants performed in 1997, with 68 percent being
performed using cadaveric kidneys and 32 percent using kidneys from living donors.  Over
38,000 patients were on the kidney waiting list at the end of 1997.

• A total of 2,292 heart transplants were performed in 1997, but at the end of 1997,  more
than 3,899 patients were on the waiting list.

In 1998, the 1997 Report of the OPTN:  Waiting List Activity and Donor Procurement (a six
volume report) was published for the first time, and included data from the 66 OPOs operating
during the report period (1994-1996).  The report reflects national, regional and OPO-specific
data in terms of median waiting time for each organ and organ recovery rates. (The next report
will be transplant center-specific, which will render the data more useful to patients and
physicians.) 

• From a total of 15,879 cadaveric donors from 1994-96: 26,069 kidneys; 11,400 livers; and
7,184 hearts were recovered and transplanted.
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• The average number of organs recovered and transplanted per donor was 3.2, with a range
among OPOs of 2.6 to 4.3.  Additionally, the number of donors per 1,000 hospital deaths
ranged from 5.1 to 34.0.

• The number of registrations per million population was highest for patients, awaiting
kidney transplantation, at 168.8, followed by liver registrants at 42.8 and smallest for
pancreas registrants at 1.8.  Reasons for variability in registrations per million include
population differences in OPO service areas, the variable incidence of disease among
OPOs and the fact that some transplant centers attract patients who do not reside within
the OPO service area where they are registered.           

Under the terms of the Transplant Amendment Act of 1990, the OPTN contractor is required to
determine program specific transplant survival rates for all solid organ transplants performed
within the United States.  The 1997 report is the third center specific transplant survival study and
includes data collected from 1988 through 1994.  In addition, this report is intended to provide
updated information on national and program specific survival outcomes and to enhance the
awareness of transplant program performance in the United States in order to improve transplant
outcomes:

• The number of transplant programs and transplant procedures performed in the United
States continues to grow at a rapid pace.  A total of 97,587 transplants for 92,966
recipients were performed during the period from January 1, 1988 through April 30, 1994.

• Transplant volume differs greatly among programs.  The majority of transplants were
performed by a small number of transplant programs.  For example, nearly 75 percent of
all liver transplants were performed by 27 percent of the liver programs during the period
between January 1, 1988 and April 30, 1994.  For kidneys, 20 percent of the programs
performed over 50 percent of all kidney transplants during that same period.

• Graft and patient survival rates have improved for all organs.  For example, cadaveric
donor kidney one-year graft survival improved from 77 percent in 1988 to 88 percent in
1996.  One-year patient survival increased from 92 percent to 95 percent during that same
time.  Liver one-year graft survival improved from 68 percent in 1988 to 78 percent in
1996, while one-year patient survival increased from 81 percent to 87 percent.

Additional data on center performance, prepared by HHS, may be found on pp.30-41.

V. Technological Advances in Organ Procurement, Transplantation and Patient Care
Using Drug Therapies in Organ Transplantation.

The first successful kidney transplant was performed between identical twins in 1954 without the
use of immunosuppression therapy. Total body irradiation (TBI) was used in12 kidney graft
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 recipients in Boston between 1958 and 1962, with only one survivor.  British investigators used
6-mercaptopurine (6-MP)  and then azathioprine, a metabolic precursor of 6-MP, to demonstrate
the benefit of pharmacologic immunosuppression.  In the 1960’s, these regimens were refined to
include systemic corticosteroids, significantly improving graft and patient survival.  The use of
cyclosporine represented a major breakthrough in the prevention of acute rejection in solid organ
transplantation. The approval of OKT-3 (muromonab) for the treatment of acute rejection
represented the first monoclonal antibody approved by the Food and Drug Administration (FDA)
for treatment of acute rejection and an option for patients with steroid-resistant acute cellular
rejection.  Tacrolimus (FK-506) was approved for use in liver transplants in 1994 and
mycophenolate mofetil (MMF) was approved for use in kidney transplant recipients in 1995.

Induction therapy is the initial therapy used before, around and after the transplantation procedure
to prevent organ rejection in the transplant recipient.  Maintenance therapy is required for life and
involves at least two, three,or even four drug regimens for the prevention of rejection of the
organ.  Although several effective therapies have emerged, current strategy for induction and
maintenance therapies in transplantation still focuses on the prevention of acute and chronic
rejection of the allograft.  (An allogeneic graft, also known as an allograft, is a graft consisting of
live cells, tissues and/or organs between individuals of the same species who are not of identical
genetic make-up.)  Even with the current intensive immunosuppressive therapies now available,
acute rejection episodes still occur in as many as one-third of transplants.  When prevention of
organ rejection fails, therapy that is intended to reverse graft rejection is employed.  Each of these
strategies is intended to assure survival of the graft and the patient and to minimize drug-induced
toxicity.  In spite of the tremendous advances in therapy to prevent rejection of the transplanted
organ, therapies balance between these goals.  No therapy available today is 100 percent effective
and each of the therapies is associated with distinct and serious toxicities.  Therefore, combination
therapies are employed in order to allow for both the additive or synergistic effects of each
therapy and to provide the opportunity to reduce the dose of the therapies in order to minimize
drug-related toxicities that are dose-dependent.

Several significant advances in pharmacotherapy have evolved in the last two years:

• The approved use of MMF has been expanded to include prevention of rejection in heart
transplants, as well as kidney transplants.  In addition, new dosage formulations have been
developed.  An intravenous form is an alternative for patients that are not able to take oral
medications, while a new oral suspension can be used as an alternative to allow for more
precise dosing, especially in the pediatric and geriatric age groups. 

• Daclizumab and basiliximab are both monoclonal antibodies which represent a brand new
approach to prevention of acute rejection.  Targeted to the IL-2" receptor on the T-Cell,
these new therapies have been approved for the prevention of acute rejection in kidney
transplants and are given as short-term therapy at the time of transplantation.  Both reduce
the rate of acute rejection in the first six months by approximately one-third.  Both
therapies are well tolerated.  At this time, there is no evidence of increased risk of
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opportunistic infections or malignancies, a problem that is associated with other
immunosuppressive agents used in transplantation recipients.

• Sangstat’s generic form of cyclosporine (SangCya®) was approved by FDA in 1998.
SangCya®, the first generic formulation of cyclosporine in the United States, will cost
approximately 20 percent less than Neoral®, the leading branded form of cyclosporine,
representing potential yearly savings of about $1,200 per patient. 

• Rabbit anti-thymocyte globulin (Thymoglobulin®), a purified gamma immune globulin
obtained from rabbits immunized with human thymocytes has been approved for the
treatment of acute rejection.  Thymoglobulin® demonstrated a higher rate of reversal in
the rejection process, an improved graft survival, and a lower recurrence of rejection
episodes when compared to the horse-derived anti-thymocyte globulin (Atgam®) in
treatment of acute rejection in renal transplantation patients.  As with other cytolytic
agents (e.g. muromonab, antilymphocyte globulin, antithymocyte globulin),
Thymoglobulin® and Atgam® are associated with increased risk of malignancies
(including post-transplant lymphoproliferative disease) and infections.7

• On September 15, 1999 FDA approved the New Drug Application for Rapamune
(sirolimus, Wyeth-Ayerst Laboratories) for the prophylaxis of organ rejection in patients
receiving renal transplants.  Unlike the calcineurin blocking agents, tacrolimus and
cyclosporine, sirolimus reduces T-lymphocyte activation at a later stage in the T-
lymphocyte cell cycle and lacks nephrotoxicity, neurotoxicity and hypertensive side effects
associated with both cyclosporine and tacrolimus.

 
Although several advances have occurred for the prevention of acute rejection, there has been no
noticeable change in the prevention of chronic rejection, which inevitably results in the ultimate
failure of the organ and the need for a re-transplantation.

Adjuvant therapies deal with the complications of transplantation.  The following adjuvant
therapies have recently been approved to treat the diseases which are associated with patients
requiring solid organ transplants or represent complications associated with immunosuppressive
therapy:

• VitraveneTM (fomivirsen sodium injectable), a second-line therapy for the local treatment
of cytomegalovirus (CMV) retinitis.  Approved August 1998.

• RituxinTM ( Rituximab), the first monoclonal antibody approved for therapeutic use in
cancer, is indicated for the treatment of relapsed or refractory low-grade or follicular,
CD20-positive B-Cell non-Hodgkin’s lymphoma.  Approved November 1997.

• Nabi-HBTM (Human Hepatitis B immune globulin), for the treatment of acute exposure to
HBsAg, perinatal exposure of infants born to HBsAg-positive mothers, sexual exposure to
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HBsAg-positive persons and household exposure of infants to persons with acute HBV
infection. Approved March 1999.

• Engerix-BTM (Recombinant Hepatitis B vaccine) for chronic Hepatitis B infection.
Approved July 1998.

• WellferonTM (Lymphoblastoid interferon alfa-n1) for the treatment of chronic Hepatitis C
in patients 18 years of age or older without decompensated liver disease.  Approved
March 1999.

• Intron ATM (Interferon alfa-2b) for use in conjunction with chemotherapy in patients with
follicular lymphoma.  Approved November 1997.

• InfergenTM (Interferon alfacon-1) for the treatment of chronic Hepatitis C virus (HCV)
infection in patients 18 years of age or older with compensated liver disease who have
anti-HCV serum antibodies and/or the presence of HCV RNA.  Approved October 1997.

• RebetronTM (Ribavirin/Interferon alfa-2b combination) for the treatment of chronic
Hepatitis C in patients with compensated liver disease who have relapsed following alpha
interferon therapy.  Approved December 1998.

      
Current therapy is geared toward prevention and suppression of the normal rejection process by
T-lymphocytes to a foreign organ transplanted in the human body.  However, current research
with monoclonal antibodies, recombinant human 5c8 8 and CTLA-4 Ig9 uses a strategy of training
the T-lymphocytes to tolerate or accept the foreign tissue. (See page 60 for NIH activity in this
area.)  By binding to certain receptor sites on the T-lymphocyte or B-lymphocyte, these
antibodies prevent activation of co-stimulatory triggers which are necessary for the progression of
the rejection process. 

Future research will focus on the availability of safer therapies, which avoid the many serious
adverse effects associated with current therapies.  The availability of generic products will help to
reduce overall cost of long-term immunosuppressive therapy.  Table 1 lists therapies approved by
FDA since 1997 for the treatments associated with solid organ transplantation.  Table 2 lists
therapies that are in development as Orphan products.  FDA Orphan status creates incentives for
sponsor companies to develop therapies for rare populations, including solid organ
transplantation.
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Table 1 -  Drugs Approved by FDA for Solid Organ Transplantation Indications

Year Drug/Biologic Brand Name Indication Date of
Approval

Company

1999 Sirolimus Rapamune™ Prophylaxis of organ
rejection in patients
receiving renal allografts

15-Sep-99 Wyeth-
Ayerst

1998 Anti-thymocyte
globulin (rabbit)

Thymoglobulin
™

Prevent organ loss for
kidney transplant
recipients experiencing
acute rejection

30-Dec-98 Sangstat

1998 Cyclosporine
100mg/mL oral

SangCya™ Generic cyclosporine for
prevention of rejection in
solid organ transplant 

31-Oct-98 Sangstat

1998 Mycophenolate
mofetil (Oral
suspension and
IV forms)

Cellcept™ Prophylaxis of organ
rejection in patients
receiving allogeneic renal
transplants and in patients
receiving allogeneic
cardiac transplants

01-Oct-98 Roche

1998 Mycophenolate
mofetil (Oral
tablets and
capsules)

Cellcept™ Prophylaxis of organ
rejection in patients
receiving allogeneic renal
transplants and in patients
receiving allogeneic
cardiac transplants 

11-Feb-98 Roche

1998 Mycophenolate
mofetil
hydrochloride for
injection

Cellcept™ Prophylaxis in of organ
rejection in cardiac
transplants. 

11-Feb-98 Roche

1998 Basiliximab Simulect™ Prevention of acute
rejection in renal
allografts.

12-May-98 Novartis

1997 Daclizumab Zenapax™ Prevention of acute
rejection in renal
allografts.

10-Dec-97 Roche

1997 Mycophenolate
mofetil
hydrochloride for
injection

Cellcept™ Prophylaxis of organ
rejection in patients
receiving allogeneic renal
transplants

19-Jun-97 Roche

1997 Tacrolimus Prograf™ Prophylaxis of organ
rejection in patients
receiving allogeneic kidney
transplants (Efficacy
Supplement) 

22-Apr-97 Fujisawa
USA
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Table 2
Drug and Biologic Therapies in the Development Process

Granted Orphan Status by FDA but Not Yet Approved
Year Drug/Biologic Brand Name Indication Date of

Approval
Company

1999 Recombinant
humanized MAb
5c8

Not applicable Prevention of rejection
of solid organ
transplants.

Not
approved

Biogen,
Inc.

1999 Recombinant
humanized MAb
5c8

Not applicable Prevention of rejection
of pancreatic islet cell
transplants.

Not
approved

Biogen,
Inc.

1998 Xenogeneic
hepatocytes

HepatAssist
Liver Assist

System

Treatment of severe
liver failure

Not
Approved

Circe
Biomedical,

Inc.
1998 Humanized anti-

human CD2
MAB

MEDI-507™ Prophylaxis of organ
rejection without the
need for chronic
immmunosuppressive
therapy in renal
allografts.

Not
approved

Biotransplan
t Inc.

1998 Liposomal
cyclosporine A

Cyclospire™ For aerosolized
administration in the
prevention and
treatment of lung
allograft rejection and
pulmonary rejection
events associated with
bone marrow
transplantation

Not
approved

Vernon
Knight, MD

1998 Humanized anti-
human CD2
MAb

Not applicable Treatment of GVHD Not
approved

MedImmune

1998 Oral
beclomethasone

Not applicable Treatment of intestinal
GVHD

Not
approved

George
McDonald,

MD
1996 Leflunomide Not applicable Prevention of acute and

chronic rejection in solid
organ transplants.

Not
approved

James
Williams,

MD
1995 Hepatitis B

Immune
Globulin, IV

H-BIGIV Prophylaxis of Hepatitis
B re-infection in liver
transplant patients.

Not
approved

NABI

1994 8-methoxsalen Uvadex™ Prevention of acute
rejection of cardiac
allografts.

Not
approved

Therakos,
Inc.
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Table 2
Drug and Biologic Therapies in the Development Process

Granted Orphan Status by FDA but Not Yet Approved (Continued)

Year Drug/Biologic Brand Name Indication Date of
Approval

Company

1993 Anti-thymocyte
serum 

Nashville
Rabbit Anti-
thymocyte

Serum

Treatment of allograft
rejection, including solid
organ (kidney, liver,
heart, lung, and
pancreas) and bone
marrow transplantation.

Not
approved

Applied
Medical

Research,
Inc.

1992 Interleukin-1
antagonist,

human
(recombinant)

Antril™ Prevention of GVHD in
transplant recipients.

Not
approved

Amgen

1991 Monoclonal
antibody to

Hepatitis B virus
(human)

Not applicable Prophylaxis of Hepatitis
B reinfection in patients
undergoing liver
transplantation
secondary to end-stage
chronic Hepatitis B
infection.

Not
approved

Protein
Design

Labs, Inc.

1989 Imciromab
pentetate

Myoscint Detection of early
necrosis in orthotopic
cardiac transplants.

Not
approved

Centocor

Transplant Surgical Techniques and Devices.  Recent anticipated clinical advances in
transplantation could change practice and success rates.  These include the following:

•  Split Liver Transplantation.  Under this procedure, a whole adult cadaveric liver is
divided into two functioning allografts.  Each portion is transplanted into a different
patient.  Once transplanted, the liver allograft regenerates until it becomes, essentially, a
whole liver.  (The liver is one of the few organs or systems in the human body that can
regenerate in this way.)  Split livers are in effect a practical means of expanding the donor
pool.  The limits on the use of this emerging technique are unclear but it seems likely that
it could provide enough grafts to supply the entire pediatric waiting list in the United
States and perhaps do much more.  At present, clinical judgment is that about 15 to 25
percent of the available cadaveric donors may be suitable for splitting.  Typically, splitting
of the liver is done in an ex vivo procedure.  It is performed after removal from the donor
cadaver.  This is a lengthy procedure that extends cold ischemic times.  (Cold ischemic
time is the time measured from the removal of the organ until it is transplanted in the
recipient.)  Therefore, there are concerns that split liver transplantation may result          
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in lower patient and graft survival and higher complication rates than whole organ
transplantation, and split livers might best be reserved for elective (non-emergent)
patients.  In contrast with the ex vivo procedure, a recently developed in vivo surgical
technique, which splits the liver in the cadaver before removal, may result in a lower
incidence of complications, higher graft and patient survival rates, and may be used for a
full spectrum of transplant recipients.10

•  Live Donors of Livers.  Relying on the liver’s unique ability to regenerate itself, recently
it has been found feasible to cut away the right lobe of the liver (about half of its total size)
in a living donor, transplant the lobe to a recipient and have both patients regenerate a
whole, healthy liver.  A particular advantage of this procedure is that it allows the timing
of the transplantation to be determined based on the recipient’s current health status and
prognosis, rather than on the arbitrary date on which a cadaveric organ might become
available.  To date, fewer than a hundred such procedures have been performed in the
United States and the majority of recipients have been infants and children.  No deaths or
long-term complications have been reported among donors in the United States. 
However, the procedure is inherently risky, like any other major operation, and would not
be used if any other reasonable alternatives existed.  Some predict that living donors will
become as important to liver transplantation as living donors are to kidney transplantation.

• Live Donor Laparoscopic Nephrectomy.  Living donors, usually relatives or friends,
have long been a generous source for kidneys.  Because only one of the body’s two
kidneys is needed to perform the organ’s functions, most persons can donate one kidney
with only a very small risk to the donor’s long-term health.  Living donor kidneys have
less delayed graft function, shorten the transplant candidate’s wait, allow for advance
planning of the procedure, have less cold ischemia, may allow better Human Leukocyte
Antigen (HLA) matching, may allow preoperative initiation of immunosuppression, have
lower incidence of early acute rejection, and have improved graft and patient survival
rates.  Compared to open nephrectomy, the procedure traditionally employed to recover a
kidney from a living donor, laparoscopic donor nephrectomy results in shorter hospital
stay, shorter convalescence, less pain and less disfigurement; but there may be slightly
longer warm ischemia time.  The technique has been used only in a few centers on a small
number of patients since 1995.  However, laparoscopic nephrectomy is becoming more
widely accepted and used, as the surgical technique has improved, as transplant surgeons
have gained experience performing these procedures and as favorable donor and recipient
outcomes have been obtained.  A recent study found that, although laparoscopic donor
nephrectomy is a technically difficult procedure, it can be performed safely with proper
surgical training and patient selection.11

 • Pancreas and Islet Cell Transplantation.  Clinical trials of pancreatic islet cell
transplantation are in progress.  Whole organ pancreas transplantation, when successful,
eliminates insulin dependence and restores normoglycemia in diabetics, improves quality of
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 life and may stabilize neuropathy.  However, the procedure is risky and there is a high rate
of complication.  Islet cell transplantation is easier to perform but is still considered
experimental, with few such procedures having been performed and with little data on
outcomes.  Both whole pancreas and islet cell transplantation require life-long
immunosuppression.  Combined kidney-pancreas transplantation, a procedure being
performed in increasing numbers, is a complex procedure, and may require higher levels of
immunosuppression and result in greater morbidity than kidney transplant alone.

•  Liver Assist Systems.  Two liver assist systems utilizing hepatocytes are currently
undergoing clinical trials in the United States.  The FDA regulates these systems as
biologics, not devices, since exogenous substances are released and endogenous
substances are biotransformed by the hepatocytes.  The HepatAssist 2000 is a bioartificial
liver system that uses plasma separation and porcine hepatocytes located in a hollow fiber
cartridge.  Phase I clinical trials showed success in bridging fulminant hepatic failure
patients to transplantation or recovery and patients with primary graft non-function to re-
transplantation.  Phase II/III multi-center, prospective randomized controlled clinical trials
began in the United States and Europe at the end of 1998 under an FDA Investigational
New Device (IND) application.12   The HepatAssist 2000 is designated as an orphan by
the FDA, Office of Orphan Products Development for treatment of severe liver failure. 
Safety concerns exist related to immunologic risks posed by exposure to porcine proteins
and the potential for transmitting infectious disease from animals.  (The FDA has required
the performance of certain virus detection tests to minimize the potential for viral
transmission of disease to humans.) The Hepatix extracorporeal liver-assist device
(ELAD) uses the C3A/HepG2 human hepatoblastoma cell line.  It was shown to have no
short-term safety problems in a non-controlled phase I clinical trial13 and in a pilot-
controlled trial.14  However, in the pilot-controlled trial, survival advantage of the ELAD-
treated group was not demonstrated for either transplant or non-transplant candidates. 
Also, the use of hepatocytes derived from a tumor cell line raises safety concerns.

• Cardiac Assist Devices.  Several devices are currently in use as bridges to cardiac
transplantation and even as alternatives to transplantation.  Most of these devices are
activated pneumatically or use an electrical power source.  The Abiomed Ventricular
Assist Device (VAD), the first FDA-approved heart-assist device, was approved in 1992
for use in postcardiotomy patients but has also been used as a bridge to transplantation. 
The Thoratec VAD was approved by the FDA in 1995 for use in the hospital as a bridge
to transplantation for cardiac transplant patients at risk of imminent death.  The HeartMate
VAD was approved by the FDA in 1994 for use in hospitals as a bridge to transplantation.

 
The HeartMate Vented Electric Left Ventricular Assist System (also called TCI LVAD)
and the Novacor LVAS portable heart-assist devices were both approved by the FDA in
September 1998 for use outside of the hospital by patients awaiting heart transplants. 
These portable devices are the first of their kind and are of similar design.  They are also
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 being used for permanent implantation (without intention to transplant) and may provide
a viable alternative for patients who become unsuitable for transplantation.

The CardioWest total artificial heart (TAH) is a pneumatic device used as a bridge to
transplantation.  It is the only TAH available that totally replaces the failing ventricles. 
This device debuted in the early 1980s as a permanent device called the Jarvik-7 TAH,
then was used as a bridge to transplantation under the name Symbion TAH in mid 1980s. 
It lost its investigational device exemption (IDE) in 1990 due to failure of the
manufacturer to comply with IDE regulations.  The same device was renamed and began
clinical trails at selected centers in the United States in 1993 (under a new FDA IDE).  A
controlled trial found improved survival in the CardioWest implant group compared to
controls.15

• Xenotransplantation.  The use of organs, tissues, or cells from non-human animals has
the potential not only for treating organ failure in humans, but also for treating a variety of
diseases for which transplantation has not been a traditional tool.  The term
“xenotransplantation” is also used by HHS to include procedures in which non-human
organs, tissues or cells are used for ex vivo contact with human body fluids, cells, tissues
or organs that are subsequently given to a human recipient.  An example of the clinical
application of xenotransplantation in the treatment of end-stage organ disease is the use of
porcine hepatocytes in the extracorporeal liver assist system.  Also, clinical trials are
underway or contemplated using animal cells to treat a variety of chronic debilitating
diseases such as diabetes, Parkinson’s Disease and Alzheimer’s.  The FDA has authorized
no clinical investigations for whole organ xenotransplants.  Currently, all
xenotransplantation protocols are either cellular implants, ex vivo exposures or
extracorporeal perfusion. 

A major challenge in xenotransplantation is overcoming immunologic barriers--particularly
the hyperacute rejection which occurs with vascularized organs. One future avenue is
transplantation of organs from transgenic pigs.  Basic research has explored insertion of
human genes into porcine DNA to create a line of pigs from which organs can be obtained
that will not be as vulnerable to rejection to the human immune system.

HHS recognizes that, while xenotransplantation has great potential for alleviating human
suffering, it also raises considerable concerns.  Of particular concern is the potential risk of
infectious disease transmission.  In 1996, HHS published for public comment the Draft
Guideline on Infectious Disease Issues in Xenotransplantation.  The purpose of the Draft
Guideline was to “discuss public health issues in xenotransplantation and recommend
procedures to diminish the risk of transmission of infectious agents to the recipient and the
general public.”  The HHS Working Group on Xenotransplantation, which is coordinated
by the Office of the Assistant Secretary for Planning and Evaluation, includes
representatives from CDC, FDA, NIH, and HRSA.  This Working Group is completing
revisions of the Draft Guideline, and the revised Guideline will be published in the near
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future.  In addition, the Secretary has recently signed a charter establishing the Secretary’s
Advisory Committee on Xenotransplantation.

Organ Preservation

The goal of organ preservation is to maintain viability prior to transplant.  Maximum utilization of
donor organs can only be achieved if the organ can be successfully preserved long enough to be
transported from the donor hospital to the recipient center.  Table 3 shows estimated acceptable
(although shorter times are more desirable) duration of cold ischemia that has been associated in
clinical experience with an acceptable level of acute and long-term graft survival with current
technology.

Table 3
Summary of Literature on 

Cold Ischemic Time for Solid Organs16

Organ Medically Acceptable
Cold Ischemic Time
(hours)

Liver 12

Pancreas 17

Kidney 24

Heart 4

Lung 6-8

Effective methods of organ preservation allow optimal utilization of donor organs.  Successful
preservation can also make the recipient transplant surgery a scheduled or semi-elective
procedure, which eases the burden on transplant surgeons, operating room staff, tissue matching
personnel, coordinators and the recipients.  With sufficient preservation times, tissues, such as the
kidney, can be more effectively matched between donor and recipient, which may improve long-
term graft survival.  Finally, excellent quality preservation of organs lowers the incidence of
primary nonfunction and delayed graft function, shortens the length of hospital stay, decreases
cost and may contribute to better long-term graft survival.17

Currently, there are two basic methods of organ preservation: simple cold storage (CS) and
continuous hypothermic machine perfusion (MP).  Simple cold storage involves flushing out the
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organ with a preservation solution and storage of the organ at 4 to 6 degrees centigrade. 
Continuous perfusion requires a machine to perfuse the organ constantly with a cold perfusion
solution, 4 to 8 degrees centigrade.  Both methods have found widespread clinical applicability.

Cold storage preservation solutions began with the Collins solution in the 1960s.  It was modified
in Europe and became  the Euro-Collins solution.  Both are effective for the simple cold storage
of kidneys up to 48 hours.  In the 1980s the University of Wisconsin developed a better machine
perfusate solution for kidneys (UW-MP), which led to the development of a cold storage solution
for pancreata and livers (UW-CSS).

Simple cold storage can provide a convenient and inexpensive means of shipping kidneys between
hospitals and does not require the services of a trained technician to operate a perfusate machine. 
However, perfusion yields the best quality preservation of the kidney and decreased needs for
dialysis for patients after transplant.  Most kidney transplant centers still use simple cold storage
of kidneys but, because of the quality of the results, centers are re-evaluating the use of machine
perfusion for kidneys despite the higher costs.  Both methods of kidney preservation have had a
significant impact on transplantation.  However, neither method has been suitable for quality long
term preservation of livers, pancreata, hearts or lungs.

Most existing perfusion devices are complex and preclude portability.  New approaches to
perfusion preservation are under development by various researchers.  One such device  has been
developed at the University of Texas Health Science Center at San Antonio.  The technology is
based on a combination of fluidics and mechano-elastic principles allowing a device that does not
rely on electrical power and that uses relatively small amounts of oxygen.  These innovations
further result in a dramatic reduction in both size and weight lending true portability to organ
preservation technology.18

Another portable device, currently under development, uses warm, autologous, blood perfusion
which would keep the organ functioning in a near physiologic state ex-vivo, avoid ischemia-
reperfusion injury and prolong the preservation period.   In addition, a porcine model was used to
demonstrate the resuscitative capability of this device.  Pig hearts were able to be successfully
resuscitated 15-45 minutes after total circulatory arrest.19  If this technique could be duplicated in
human heart recovery, then this system has the potential of utilizing a significantly larger number
of non-heart beating donors who have expired outside of the hospital setting. 

VI.  Timeliness and Usefulness of Center-Specific Data

Current transplant center-specific data have not historically been available to patients, their
physicians, other health care providers or payers in order to make critical, time-dependent
decisions on transplant issues.  Both the Department of Health and Human Services (HHS) Final
Rule and the recent Institute of Medicine (IOM )Report identify this as a critical area upon which
improvements can be made.  The Organ Procurement and Transplantation Network (OPTN ) has
under way several important initiatives to improve the timeliness and usefulness of center-specific
performance data for patients.
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In addition, improved data and increased use of the data in scientific review can greatly help
improve allocation policies (e.g., in evaluation of medical criteria), evaluating centers and
identifying opportunities for improving the transplantation system overall.  These research uses
were particularly emphasized by the IOM.  In its role under the National Organ Transplant Act
(NOTA) as the responsible steward of the solid organ transplantation program in the United
States, HHS has carried out analyses of the three critical issues in transplantation.  These are:  (1)
What is the likelihood that, having been declared a transplant patient by being placed on a waiting
list, the patient will actually receive an organ within a reasonable amount of time, say one year? 
(2) What is the likelihood that the patient will, instead, die while awaiting transplantation?  (3)
And what is the probability that the patient will still be alive one year after having been placed on
the list, whether or not he or she received  a transplant?

The need for such analyses is highlighted by Figures A (for liver transplantation) and B (for heart
transplantation).  These figures present the fraction of centers (vertical axis) with actual transplant
or waiting-list mortality rates (horizontal axes) and demonstrate the wide variation among the
centers in the rates of transplantation achieved for the patients within one year of being placed on
the waiting list.  In contrast, the variation in waiting-list mortality rates is much narrower and
more clearly centered around an average or peak rate.  This indicates that, unlike the probability
of death, which is primarily but not solely determined by the clinical condition of the patient, many
other considerations determine the probability of being transplanted.

This point is brought out more clearly in Figures C (liver) and D (heart) and in more detail in
Tables A (liver) and B (heart).  These tables and figures present center-specific risk-adjusted rates
of transplantation or of death on the waiting list and the probability of still being alive overall one
year after being placed on the waiting list.  The risk-adjustment corrects, as best the currently
available data permit, for the disparities in the clinical conditions at the time of listing of the
patients accepted as candidates by the various centers.

Despite risk-adjustment, a wide variation in center-specific outcomes is observed.  In the case of liver
transplantation, 10% of the centers have a standardized risk-adjusted rate of transplantation within
one year of listing of 24.9% or less, and 10% have a rate of 71.2% or more.  For the probability of
dying within a year of listing while awaiting a liver transplant, the corresponding range is 7.7-22.3%,
and for the probability of surviving one year as a candidate and/or recipient of the liver transplant the
range is 65.3-85.9%.  The ranges of standardized risk-adjusted probabilities for heart transplantation
are: 35.8-71.8% (transplantation), 9.4-23.1% (death while awaiting a transplant) and 67.0-84.0%
(one-year survival).  

In both liver and heart transplantation, about two-thirds of the deaths within a year of listing
occur while awaiting the transplant.  The two measures of mortality are strongly correlated, with
about 50% of the variation among centers in risk-adjusted survival accounted for by risk-adjusted
mortality on the waiting list.
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In contrast, there is little correlation between the risk-adjusted rate of transplantation and risk-
adjusted survival, none in the case of the liver.  In other words, a more aggressive transplant
policy does not necessarily achieve better ultimate results.  This reinforces the point that the early
performance of a transplant is not necessarily the best care that can be provided to a patient.  The
best care consists of a broad spectrum of practices of the listing center and of other hospitals and
care-givers to which the patient is subjected while awaiting transplantation, as well as during and
after the transplantation itself.  

In carrying out these analyses, HHS identified gaps in the currently available data collected by the
Scientific Registry of Transplant Recipients (SRTR).  Some additional clinical details about the
condition of the patient at the time of listing will be helpful in improving risk-adjustment. 
Moreover, death is not the sole outcome that must be addressed in the evaluation of
transplantation, because it is not the sole factor that drives the care of the patient.   A clear
understanding of the morbidity (clinical complications) and of the impairment of the patient’s
ability to function before and after transplantation is also essential.  For these parameters, the data
are currently not available.

HHS’ analyses have been peer-reviewed and this development has been shared with the SRTR. 
HHS plans to work with the SRTR and others to further develop center-specific measurements
that will best provide current information for patients and physicians and will help transplant
professionals identify the most successful medical practices in managing patients who need and
receive transplants.

In order to fulfill its responsibility of review and oversight of transplantation in the United States,
HHS is currently reevaluating the objectives and functions of the SRTR.   The Department’s goal
is to assure that the Registry carries out, on an ongoing and timely basis, assessment of the
effectiveness of the transplant program in sustaining the life, health and functional capacities of
transplant patients and of the burdens associated with their care, needed by the Department and
by the transplantation community.
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How to Read Tables A and B

The objective of the accompanying tables is to inform persons concerned with liver or heart transplantation,
most particularly the patients, of the likelihood of three critical outcomes: (a) receiving a transplant within one
year of being placed on the waiting list, (b) dying before receiving a transplant, and (c) most importantly, still
being alive at least one year after being placed on the waiting list.  This information, which applies to an average
candidate, is contained in the columns labeled Survival, subheaded Alive (at one year), and Experience on the
Waiting List with subheadings Transplanted or Died (within 1 year).  The outcomes are presented in two forms,
Actual and Adjusted. The term Adjusted refers to a method for correcting for the differences in the severity of
the illness of the patients taken care of by the different centers by projecting the center’s result, corrected for
the severity of illness of its patients, on a standard population.  If all patients received equally effective care, the
centers’ adjusted rates would be identical.  The differences among the centers in the adjusted rates, therefore,
reflect the differences in how well the patients were cared for by the listing center as well as by other hospitals
and care givers who participated in the management of the patients’ conditions.

The first column in each Table identifies by a code number the Center at which the patients were registered as
candidates for transplantation. The column labeled Patients gives number of persons listed and provides an
indication of how active that center is. The next two columns report on the probability of surviving one year after
listing, whether or not a transplant was received - the “bottom line”. The remaining numerical columns provide
information on the two principal alternative events that the patient may experience while awaiting a transplant
– receipt of the transplant or death.  A third alternative, which affects a very small proportion, removal from
the waiting list, was also considered in the analyses.  All the patients for whom data are displayed in these last
columns were followed for at least a full year, hence the cutoff date of December 31, 1997 to permit follow up
through 1998.  Because of delays in reporting in the post-transplant period, an earlier cutoff date, December 31,
1996, was needed in the analysis of survival.

The ranges listed beneath the US averages cover the middle 80% of the centers.  Thus, 10% of the centers had
rates below the lower end of the range and 10% had rates above the upper end of the range.  In the evaluation
of performance, attention should principally focus on the magnitude of the difference between the center’s result
and the US average.  The ranges are provided to help the reader assess how much the experience of the patients
of that center differs from the average. 

An additional indication of the differences among the centers is given by the + and - signs to the right of the
numbers that signify the rate.  This indication addresses the statistical uncertainty about how precisely those
differences can be measured.  The uncertainty is greatest when few cases or patients are involved and
smallest in the case of the high-volume centers.  A single symbol indicates that the center’s outcome differs
from what would be expected with reasonable certainty (less than 1 chance in 20 that the difference is due to
chance only) and two symbols indicate considerable certainty (less than one chance in 100).  A + sign
indicates that the difference is in a favorable direction (higher probability of transplantation and of
surviving at least one year, and lower probability of dying while awaiting a transplant), and a - sign indicates
an unfavorable direction (lower than expected probability of transplantation, etc.).  The difference between
the result obtained at a center and the national average, taken together with this measure of uncertainty, is,
therefore, an indication of how distinctively different the experience of the center’s patients is from the
national average.  (Please note that the measures of uncertainty apply to a pattern rather than specifically to
the data provided in the Tables.  For example, in the case of Survival, the analyses addressed the pattern of
survival for a period of up to three years and that is what is reported by the measure of the level of
uncertainty, not just the result at one year given in the Table.)
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Table A

The Risk-Adjusted Experience of Patients Registered for Liver Transplantation
Within One Year of Being Placed on the Waiting List

                Survival                     Experience on the Waiting List
          (Listings, 4/94-112/96)               (Listings, 4/94-12/97)
       Patients     Alive             Patients   Transplanted           Died
                 (at 1 Year)                             (within 1 year)
 Center
                Actual  Adjusted                Actual  Adjusted    Actual  Adjusted
   US  16,406    79.6%    79.6%        23,326    46.8%    46.8%      14.1%    14.1%
(Range[10-80%] 67.3-87.7 65.3-85.9            22.5-75.0 24.9-71.2  7.4-20.9  7.7-22.3)

   12    108     76.2     77.7           175     17.7     20.8 --    20.0     21.3
   13     42     83.1     75.0            44     54.5     61.7 ++    13.6     18.3  -
   14    108     80.2     78.3           157     48.4     46.5       10.8     10.6
   15    118     59.9     63.5 --        171     64.3     61.2 ++    22.8     24.7 --
   16    280     78.6     82.8           355     44.5     51.3       16.6     14.1
   17    340     79.2     76.6  -        469     19.4     23.3 --    16.4     19.8
   18    190     79.3     76.7           258     50.8     50.5       13.2     14.6
   19    186     78.7     79.1           226     55.3     52.1       11.1     10.7
   20    235     70.6     71.1 --        296     75.3     73.7 ++    18.2     18.7 --
   21     18     77.6     76.7            27     40.7     45.7       18.5     22.7
   22     21     85.2     84.4            28     75.0     66.0  +     7.1     11.9
   23    108     81.0     82.9           148     62.2     58.3 ++    12.2     12.7
   25    377     71.5     73.1 --        524     46.6     43.2       20.4     22.1 --
   26    202     82.9     82.5           268     58.2     55.0 ++    15.3     15.3  -
   28    490     79.3     83.8  +        655     58.5     54.1 ++    15.9     13.8
   29    100     75.2     73.5           150     21.3     22.9 --    17.3     19.3
   30    556     73.7     77.1           837     69.2     67.4 ++    14.1     13.6 ++
   31    268     83.2     78.3           364     34.9     37.9 --    14.0     19.3
   32    717     78.3     81.6  +        989     50.3     49.8       14.7     12.6
   33     96     76.8     79.5           150     20.7     30.0 --    18.7     18.3
   34     26     61.5     60.8  -         37     59.5     52.8       24.3     25.5  -
   35    149     83.0     85.6           206     72.3     67.6 ++    10.7     10.7
   36    156     80.0     73.4           220     53.2     57.2 ++    11.4     14.7  -
   37    151     79.4     78.3           225     34.2     37.4 --    16.4     17.3
   38    178     81.4     78.3           267     54.7     58.3 ++    10.9     13.1
   39    249     85.8     79.6  +        375     74.4     71.9 ++    11.2     12.1 ++
   41     87     79.1     82.5           104     63.5     62.9 ++    10.6     11.2
   42     93     79.4     79.8           153     75.8     72.9 ++    15.7     17.0 --
   43     92     75.8     73.1           117     40.2     39.7  -    14.5     13.6
   44     87     87.7     84.7           121     90.1     89.0 ++     7.4      7.7 ++
   45     83     67.3     69.0  -        121     75.2     74.8 ++    14.0     13.8 ++
   46    348     76.7     78.9 --        470     24.3     24.3 --    20.0     17.5 --
   47    356     87.7     83.6 ++        493     22.5     24.2 --    11.2     14.6 --
   48     94     79.6     77.3           130     63.8     63.1 ++    13.8     14.4  -
   49     97     77.8     78.5           161     51.6     54.1       13.0     12.4
   50     82     69.5     67.6 --        111     36.0     40.4       18.9     24.5  -
   51    118     76.8     76.9           147     77.6     76.4 ++    11.6     11.6 ++
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   52    291     86.1     82.3  +        415     70.4     67.7 ++     9.4     12.2 ++
   53    160     82.8     83.1  +        269     40.5     39.0 --    11.9     10.8 ++
   54    145     83.8     81.0           199     52.8     51.7       12.1     12.1
   55     94     73.4     72.0  -        136     40.4     42.4       18.4     22.3  -
   56     49     72.7     75.2            91     57.1     57.7 ++    24.2     24.5 --
   57    136     76.4     75.3           206     59.7     57.2 ++    17.0     18.9 --
   58    164     84.4     79.8           213     25.8     29.3 --    15.5     18.1
   59     97     72.9     68.9  -        168     57.7     54.9 ++    11.9     14.8
   61    457     77.2     77.1           646     37.9     39.8 --    13.6     14.0  +
   63    225     80.7     82.1           308     68.8     65.2 ++    10.1     10.8
   64    112     76.3     77.9           174     52.9     55.9  +    11.5     10.7
   65     69     77.8     76.2            88     59.1     55.2       14.8     15.7
   66    247     72.9     79.2           409     36.4     37.6 --    18.3     15.4
   67    262     80.3     80.4           392     65.8     66.1 ++    11.2     12.1 ++
   68     55     90.9     89.1  +         90     56.7     54.9       12.2     12.7
   69    259     80.2     76.7           366     23.0     28.2 --    13.4     17.0
   70    177     62.4     63.9 --        208     35.1     34.7       32.2     33.1 --
   71    338     75.6     78.5           433     32.3     32.6 --    18.5     14.9
   72    113     83.7     84.3           173     81.5     79.7 ++     8.7      8.5 ++
   73      8     62.5     67.2            46     65.2     62.2  +    21.7     18.8  -
   74    128     71.5     77.2           158     34.2     30.3 --    20.9     16.4
   75    112     79.8     80.0           148     52.0     46.0        8.8      8.3  +
   76    154     78.1     78.4           261     34.9     44.8       10.3      9.6  +
   77    128     77.0     77.2           231     20.3     23.1 --    16.5     16.5  -
   78    673     80.1     79.3           854     48.0     47.0       12.5     11.7  +
   79    101     60.6     66.3 --        150     66.0     70.8 ++    18.7     15.1 --
   80    196     75.2     77.3           250     33.6     27.8 --    20.0     16.0  -
   81     68     70.4     71.9  -        100     84.0     82.9 ++    14.0     15.5 --
   82    232     77.5     75.8           324     44.4     42.6       20.1     21.4 --
   83     32     75.0     71.4            45     68.9     65.6 ++    20.0     21.4 --
   84      7     84.6     83.8            32     65.6     63.8 ++    12.5     15.3  -
   85    120     83.0     81.2           211     46.4     53.0  +    14.7     14.8
   86    266     86.7     85.6 ++        391     33.5     40.5 --     8.4     10.4 ++
   87     41     73.2     65.3            68     20.6     21.7 --    17.6     21.4
   88    720     79.3     82.9 ++       1042     62.9     56.3 ++    13.0     10.8
   90    127     83.9     81.0           202     34.2     37.6 --    10.9     11.6  +
   91    126     84.6     81.1           189     47.1     52.6       10.6     10.3
   92      .        .        .            29     48.3     36.1       13.8     12.1
   93     12    100.0     79.0            13     76.9     73.6        0.0      0.0 ++
   94     45     72.6     79.4            66     68.2     58.5  +    15.2     14.8
   95     16     86.2     85.7            29     37.9     35.5       13.8     12.1
   96     11    100.0     91.3            16     75.0     60.9        0.0      0.0 ++
   97     32     93.7     95.0  +         39     56.4     41.1        7.7      8.9
   98     25     87.8     83.8            31     41.9     32.5        9.7     11.8
   99     51     82.7     89.2  +         73     46.6     37.1        9.6      7.3  +
  100     10     50.0     55.9  -         11     54.5     48.1 ++    45.5     51.9
  102     32     87.0     85.2            35     28.6     17.3 --    14.3     16.4
  103    156     74.3     73.6           208     37.0     27.2 --    21.6     21.8
  104     41     85.3     89.6            53     84.9     72.8  +     5.7      6.4
  105     33     84.1     86.2            51     62.7     50.9        5.9      6.7
  106     33     84.8     85.3            41     65.9     51.6        7.3      9.3
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  108    112     87.3     86.7           143     39.9     41.2  -    10.5      9.9  +
  109     58     78.0     79.7           102     47.1     43.8        9.8      7.2 ++
  110    128     85.7     85.9  +        171     43.9     41.9  -     9.9     10.9
  111    374     87.3     81.9  +        547     26.0     28.8 --    10.8     13.6 ++
  112    777     89.8     88.1 ++       1024     21.2     25.1 --     9.7     11.2 ++
  113     28     70.8     76.8            56     26.8     31.0  -    19.6     19.3
  114     41     65.4     55.9  -         58     70.7     71.2 ++    15.5     17.0 --
  115    177     78.6     85.2           250     65.6     65.6 ++     9.2      7.6
  117     47     58.3     63.9 --         93     17.2     24.9 --    20.4     16.5
  119      7     71.4     69.8            16     56.2     55.0       12.5     15.8
  121     17     94.1     65.1            17     23.5     27.8  -     5.9      9.8
  122     12     82.5     60.8            25     32.0     36.3       24.0     29.4
  123    101     99.0     82.2 ++        214      0.9      2.6 --     1.9      4.7 ++
  124      6     83.3     86.4            14     78.6     67.5        0.0      0.0 ++
  125     47     68.5     58.1 --         65     43.1     44.9  -    26.2     28.1 --
  126      6     50.0     74.6            20     40.0     54.3       15.0     12.3
  127     24     31.7     51.2 --         30     60.0     57.6  +    26.7     24.6 --
  128      5    100.0    100.0            10     20.0     23.9  -     0.0      0.0 ++
  129     12     83.3     72.0            70     32.9     42.1       11.4     11.4
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 Table B 

The Risk-Adjusted Experience of Patients Registered for Heart Transplantation
Within One Year of Being Placed on the Waiting List

                Survival                     Experience on the Waiting List
          (Listings, 4/94-112/96)               (Listings, 4/94-12/97)
       Patients     Alive             Patients   Transplanted           Died
                 (at 1 Year)                             (within 1 year)
 Center
                Actual  Adjusted                Actual  Adjusted    Actual  Adjusted
   US  10,034    75.8%    75.8%        13,448    53.7%    53.7%      16.5%    16.5%
(Range[10-80%] 64.4-83.5 67.0-84.0            35.0-72.7  35.8-71.8 10.0-24.7 9.4-23.1)  
                    

    1     38     77.6     71.3            58     60.3     62.6  +    19.0     18.0
    6     43     70.5     76.0            52     42.3     46.9       23.1     20.7
    7     66     70.5     69.2            82     74.4     71.4 ++    18.3     19.3 --
    8     92     74.9     69.7           119     56.3     56.0       14.3     16.4
    9     52     80.6     74.6            64     48.4     48.8       17.2     17.9
   12     61     80.0     81.8            88     72.7     76.0 ++    13.6     13.0  +
   15     54     65.1     53.3 --         65     24.6     30.5  -    20.0     28.7
   16     63     74.5     75.1            86     65.1     65.7  +    17.4     15.2
   17     75     89.2     79.6           116     63.8     70.7 ++     6.0      7.5
   18    110     71.3     68.5 --        133     39.1     44.2  -    21.1     20.2
   19     86     83.2     75.2           113     44.2     50.6        9.7     13.5
   20     51     81.1     77.3            71     64.8     67.2  +     8.5     10.2
   21     78     73.8     70.8            91     67.0     62.4  +    17.6     20.2  -
   22     92     80.3     74.8           125     34.4     39.0 --    17.6     23.1
   23     32     84.4     84.7            46     71.7     66.0        8.7     10.9
   24     29     93.1     87.9            34     35.3     38.9 --     8.8      9.2  +
   25    146     89.4     87.4  +        195     40.0     45.5 --    10.8     14.6  +
   27     55     68.2     65.4            72     58.3     56.0       15.3     19.6
   28    342     74.4     73.3           479     48.6     44.7 --    19.0     17.3 --
   29     23     73.9     75.9            32     68.8     69.3        9.4      6.9
   30    109     80.5     76.0           137     47.4     49.4  -    13.1     12.9  +
   33     40     79.9     70.9            49     44.9     50.6       12.2     17.3
   34     47     82.8     87.3            58     60.3     64.1        8.6     10.0
   35     42     73.7     72.9            52     55.8     55.7       17.3     18.8
   36     54     65.6     59.1  -         88     43.2     44.8       19.3     23.9
   37    112     70.2     72.8           166     60.2     58.6       16.9     15.0
   38     54     72.0     68.7            83     50.6     48.3       19.3     19.5
   40    196     76.4     73.1           249     31.3     35.0 --    18.1     21.0
   41     69     78.1     76.8            92     68.5     64.9 ++    16.3     18.1
   42     43     82.0     82.0            66     65.2     63.2       13.6     12.1
   43     64     65.5     70.3            79     63.3     62.6  +    20.3     18.4
   44    247     80.0     78.8           327     74.6     71.1 ++    10.1     10.1
   45    106     79.1     78.5           134     43.3     45.7  -    18.7     19.4
   47     91     74.3     76.5           119     68.1     67.1 ++    16.8     17.5  -
   48     41     69.9     73.8            55     67.3     64.7  +    18.2     16.4
   49     34     70.4     67.7            40     32.5     33.5 --    22.5     19.8



41

   50    148     74.9     74.1           203     71.4     71.8 ++    17.7     18.8 --
   51     34     69.2     68.5            38     57.9     59.7       18.4     18.6
   52    255     72.0     73.5  -        314     47.8     47.7 --    15.0     14.7 ++
   53    129     64.4     67.1  -        162     56.2     56.6  +    24.1     22.7 --
   54    117     74.3     70.4           141     41.1     41.2 --    18.4     22.8
   57     62     79.0     79.1           101     62.4     60.3       14.9     15.1
   58    116     66.0     69.0           155     51.6     51.8       21.9     21.4
   59     44     75.9     73.8            59     49.2     51.8       25.4     23.5
   60     80     80.7     75.3           113     43.4     45.8       16.8     19.6
   61     42     80.9     80.5            54     51.9     51.9       11.1     11.4
   62     66     60.6     67.5            97     49.5     46.6       32.0     31.1 --
   63     99     84.4     78.3           123     28.5     31.9 --    12.2     16.2 ++
   65     77     71.4     74.6            95     25.3     27.5 --    22.1     22.5
   66    155     76.0     76.7           198     56.6     55.3       19.7     19.0  -
   67     23     73.8     84.3 ++         26     42.3     39.1  -    15.4      8.8  +
   68     59     74.4     71.4            78     67.9     68.4 ++    11.5     14.0
   70     40     95.0     93.9 ++         50     62.0     64.8        4.0      6.5
   71     60     73.3     73.0            93     54.8     53.6       16.1     19.9
   72     49     73.4     74.3  -         68     73.5     73.1 ++    17.6     19.2 --
   73     56     81.9     78.5            68     38.2     47.0  -    11.8     12.9
   74     73     75.1     78.9            98     44.9     41.9       17.3     17.0
   75     74     67.5     64.2            97     39.2     42.1       23.7     28.0
   76    153     89.4     82.7  +        223     43.0     43.9 --    11.2     15.6  +
   77     49     74.6     62.0            70     55.7     60.5       12.9     13.8
   78     68     79.4     82.4            93     45.2     45.6 --    14.0     11.2 ++
   79     55     87.1     86.4            83     67.5     67.1  +     6.0      5.3
   80    100     80.9     74.5           126     47.6     56.2       14.3     16.2
   81     70     75.7     68.3            88     51.1     51.1       18.2     22.8
   82     18     69.1     81.2            25     48.0     50.7       16.0     12.3
   83     70     76.6     73.0            97     42.3     42.7 --    15.5     14.8  +
   84     46     83.5     83.1            60     43.3     43.5       16.7     19.4
   85     24     66.7     68.4            37     48.6     48.2       27.0     23.7
   87     62     75.8     73.9            80     41.2     41.2 --    18.8     18.7
   88    171     83.1     84.0  +        225     68.9     71.0 ++    12.0     12.3
   90     60     85.0     81.8            83     42.2     43.0  -    19.3     21.5
   91     89     76.3     79.5  +        112     51.8     52.6       14.3     18.4
   92     10     69.3     67.2            18     61.1     63.3       16.7     20.0
   94     41     78.0     75.7            51     29.4     35.7 --    13.7     17.7
   95     89     80.2     83.6           120     78.3     72.1 ++    10.0     11.0
   96    119     80.3     77.0           180     58.3     56.6       16.1     16.0
   97    157     72.0     64.8 --        206     33.0     38.8 --    20.9     26.9
   98    138     81.0     80.3           192     68.8     69.6 ++     9.4      9.4
   99     72     75.5     69.5           101     58.4     56.6       13.9     16.1
  100     35     74.3     75.5            48     70.8     74.4 ++    18.8     18.6 --
  101     32     65.6     63.9            46     65.2     65.3       10.9     10.2
  102     21     68.1     84.6            40     62.5     72.4 ++    25.0     20.2 --
  103     55     64.5     72.8            71     45.1     39.0  -    31.0     23.3
  104    141     76.7     79.1           162     50.6     51.1       14.2     12.9
  105     96     81.1     71.2           123     29.3     38.2 --    13.0     21.0
  106    121     79.5     75.6           169     60.4     59.8       12.4     13.0
  108     28     69.9     59.7            31     32.3     34.3       22.6     29.4
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  109     34     57.7     58.8  -         45     57.8     54.9       22.2     23.0
  111     71     83.0     75.4            88     64.8     67.4 ++    10.2     13.7
  112    146     77.9     76.0           198     40.9     41.3 --    15.7     20.0
  113     33     74.9     74.5            42     71.4     70.0  +    14.3     16.2
  114     21     60.5     62.6            24     37.5     35.2  -    20.8     16.9
  115    204     72.8     73.4           260     35.8     35.8 --    20.8     21.4
  118     38     49.7     57.2 --         40     50.0     50.8       30.0     24.0
  119     18     82.5     77.1            40     40.0     39.9       17.5     21.3
  120    317     79.3     81.4 ++        449     56.1     53.3       14.9     14.2
  121    172     72.5     76.7           228     53.1     51.7       18.0     16.3
  122     46     74.1     81.6            62     74.2     65.6       12.9      9.1
  123     31     74.1     69.2            32     71.9     76.9 ++    21.9     18.3  -
  124     97     70.1     75.7           136     54.4     49.5       24.3     19.8
  125    338     76.7     78.3           509     55.8     57.8       14.9     14.2
  126    111     75.0     73.5           146     56.2     53.3       15.1     16.7
  128     19     78.6     85.4            28     57.1     47.3       25.0     15.6
  129     11     81.8     87.4            19     84.2     89.7 ++    15.8     10.3
  130      9     55.6     71.7            15     66.7     50.0       26.7     16.6
  131     13     76.9     75.0            15     66.7     55.3       20.0     14.4
  132     13     53.9     69.3            15     26.7     17.4 --    33.3     20.6
  133     13     32.6     73.0            15     40.0        .       33.3        .
  137     70     63.9     72.1            89     67.4     62.9       24.7     18.5
  138     59     75.8     80.0            80     85.0     83.3  +    12.5     11.2
  139     18     55.6     70.8            22     72.7     69.9       18.2     16.7
  143     29     68.3     79.8            43     81.4     74.9        9.3      6.8
  144     15     66.7     79.7            22     72.7     66.3       13.6      7.4
  145     57     80.2     84.2  +         78     39.7     33.8 --    17.9     12.0 ++
  146     31     62.9     80.2            40     35.0     26.6 --    32.5     15.6  +
  147     39     55.8     77.7            62     48.4     37.0 --    30.6     14.4  +
  148    105     71.5     80.6 ++        146     66.4     67.9 ++    17.8     14.8 ++
  150     76     74.9     75.8           115     64.3     62.7 ++    18.3     17.0
  151    139     78.0     77.5           190     61.6     60.5  +    15.3     14.8
  152     46     84.7     80.5            68     52.9     58.1       10.3     11.1
  154     41     79.7     78.2            60     71.7     73.8  +    13.3      8.1
  156     86     87.2     83.0           110     77.3     75.8 ++    10.0     10.8
  157     54     63.7     63.3            59     62.7     60.1  +    22.0     23.5  -
  158     58     93.1     92.1 ++         94     89.4     84.8 ++     3.2      3.6
  159     35     81.5     81.3            51     45.1     44.5  -    15.7     14.0
  160     14     71.4     69.4            18     66.7     61.6       22.2     23.5
  161     64     78.1     73.9            91     23.1     25.3 --    19.8     18.5  -
  162     23     69.2     80.0  +         30     76.7     68.4       13.3      9.3
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VII.  Donation Issues

The technological success achieved in organ transplantation presents a stark contrast to the
continued inability to provide an organ for everyone in need.  Cadaveric donation increases have
been minimal (only 16 percent between 1995 and 1998) in the face of a 46 percent increase in the
number of patients on the transplant waiting list during the same time period1.

According to various sources, annual potential donors number between 8,000 and 15,000
nationwide.20 21  Yet, in 1998, only 5,791 deaths resulted in donation.1  Two major barriers
persistently preclude substantial increases in donation: low rates of next-of-kin consent and
missed opportunities to identify and refer potential donors to procurement organizations.  A
recent study, sponsored by the Agency for Health Care Policy and Research (AHCPR), examined
families who had faced real-life decisions about donation.  The study confirmed that many families
are unprepared for the decision to donate organs, a decision often made in a time of severe grief
and, frequently, crisis.  Only 43 percent of the families had ever discussed donation with their
loved ones and less than 25 percent knew if their loved one carried a donor card.  Families, who
were undecided when asked, were only half as likely to consent as families who were initially
inclined to donate.  Yet, the overwhelming majority of families, 95 percent, indicated that
knowing their loved ones’ wishes would have had a substantial influence on their final decisions22. 
This study, and others like it, confirms that most Americans would consent to donation if they
knew that their loved one requested it. 

In response to the urgent need for donors, The Department of Health and Human Services (HHS)
established the National Organ and Tissue Donation Initiative (NOTDI), referred to as the
National Initiative, the first Federal initiative with specific, targeted outcomes to ameliorate the
donor shortage.  The National Initiative consists of a broad partnership of public, private, and
volunteer organizations working to ensure that the public is fully prepared, through public
education and family discussions, to make informed decisions before the opportunity to donate
arises and that the donation process is conducted in the best possible manner.  The targeted
outcome for the National Initiative is to increase donation by 20 percent within two years (from
August 1998 to September 2000) by addressing the following parameters:

Goal 1:  Increase consent to donate.
Goal 2:  Maximize opportunities to donate.
Goal 3:  Learn more about what works to increase donation and transplantation.

The Need.   Rapid medical and scientific advances enable many thousands of Americans to share
the gift of life through organ and tissue donation and transplantation, but the number of donated
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 organs falls critically short of the need (see Chart 1).  Major barriers to donation include low
rates of family consent to donation and missed opportunities to identify and refer all potential
donors to procurement organizations so that families may be approached.  In a 1996 study of
potential organ donors, the Partnership for Organ Donation found that 32 percent of families
agreed to donation, 36 percent of families denied consent for donation and in 27 percent of cases,
either potential donors were not identified or no request was made to the family.  Another 5
percent eventually proved to be medically unsuitable.  In addition, AHCPR is funding a study
which addresses public attitudes toward deaths and organ procurement (See Section IX on
AHCPR activities).

In response to the urgent need for donors, Vice President Al Gore and HHS Secretary Donna E.
Shalala joined over 100 representatives from health, business, minority, faith, professional,
community, donor family and transplant recipient organizations in Washington, D.C. on
December 15, 1997 to launch the National Initiative.  A broad partnership of public, private and
volunteer organizations, the National Initiative is working to ensure that the public is fully
prepared, through public education and family discussions, to make informed decisions before the
opportunity to donate arises and that the donation process is conducted in the best possible
manner.

Thanks to the tremendous support of the transplant community and other organizations, HHS and
its partners in the National Initiative have made significant progress over the past year.  Among its
major accomplishments to date, the National Initiative resulted in the following:

• Created a broad national partnership of public, private and volunteer organizations to
encourage Americans to discuss donation with their families and to agree to be donors.

• Began implementation of Health Care Financing Administration’s (HCFA’s) Hospital
Conditions of Participation for Organ, Tissue, and Eye Donation (effective August 21,
1998) to ensure hospitals notify Organ Procurement Organizations (OPOs) of all deaths
and imminent deaths so potential donors are identified and families are asked about
donation.  Hospitals also must work with at least one tissue bank and one eye bank to
maximize opportunities to donate.

• Conducted a national evaluation conference to identify evaluation strategies for activities
to increase donation and transplantation.

• Established a new extramural grant program to support model interventions to increase
organ and tissue donation.

Additional National Initiative-related projects implemented to date include the 1998 National
Donor Recognition Ceremony to recognize the Nation’s donors; conferences and meetings with
national religious leaders to encourage their assistance in increasing donation; active support of
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 annual events including National Donor Sabbath, National Minority Donor Awareness Day
founded by the National Minority Organ and Tissue Transplant Education Program (MOTTEP),
and National Donor Day hosted by Saturn Corporation and the United Auto Workers;  education
activities for Federal employees nationwide and for members of various organizations including
the American Medical Association, the American Academy of Physicians Assistants, the American
Osteopathic Association, the American Nephrology Nurses Association, the American Nurses
Association, the American Bar Association, the American Red Cross, the Congress of National
Black Churches, The Home Depot, the U.S. Chamber of Commerce and the Washington Business
Group on Health; donation campaigns on college campuses; outreach through HHS regional
offices and agencies (e.g., Administration on Aging, Food and Drug Administration, Office of
Minority Health, Office of Women’s Health); and journal articles and newsletters for health
professionals, minority medical students and State officials.

Goals.  In support of the goals of the National Initiative, HHS plans to conduct the activities
described below in collaboration with National Initiative partners and other interested individuals
and organizations.

• Goal 1:  Increase consent to donate.  Through the National Initiative, HHS has
partnered with numerous national organizations to promote awareness of the need for
donors and to conduct research to understand the motivation to become donors.  Donor
awareness partners such as the Coalition on Donation, the United Network for Organ
Sharing, the American Medical Association and the American Bar Association are
working on a local and national level to encourage Americans to discuss donation and
share their decision with next-of-kin, with family physicians and in written, legal
documents.  Additionally, the Southeastern Organ Procurement Foundation’s pilot
training program for procurement professionals sensitizes practitioners to factors
motivating a family member’s decision to donate in a time of crisis.

Partners such as MOTTEP, the National Medical Association, the Council of National
Black Churches and the National Marrow Donor Program are sensitizing the minority
community to the acute need for genetically compatible donors as the representation of
minority recipients on the transplant waiting list grows out of proportion to their presence
in the population.

Academic partners such as the American College Health Association and the University of
Rhode Island conducted pilot tests of a behavioral change model for college donation
awareness campaigns.  This program is expected to extend to additional campuses next
year.

• Goal 2:  Maximize the opportunities to donate.  A significant barrier to donation is the
lack of identification of potential donors.  As the primary link between potential organ and
tissue donors and organ procurement organizations, the Nation’s hospitals play a key role
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in initiating the donation process.  Legislation directed at improving hospital referral rates
was first passed in the mid 1980’s (Routine Referral, Required Request) but did not
achieve the intended effect.  The first breakthrough in successful hospital referral
legislation was demonstrated in Pennsylvania after passage of Act 102 in 1994, a law
requiring notification to the OPO of every in-hospital death.  As a result of Act 102,
eastern Pennsylvania realized a 43 percent increase in organ donors and a 51 percent
increase in organ transplant procedures between January 1, 1995 and December 31,
199823.  

HCFA published a Rule in June 1998 (see page 12) regarding hospital Conditions of
Participation in Medicare and Medicaid and Identification of Potential Organ, Tissue, and
Eye Donors and Transplant Hospitals’ Provision of Transplant-Related Data.  This Rule,
modeled after Pennsylvania’s statute and similar legislation in other  States, applies to
hospitals which wish to maintain eligibility for reimbursement in the Medicare and
Medicaid Programs. 24  The goal of this regulation is to increase organ donation
opportunities.  Equally important is the spirit of the Rule – a collaborative approach to
donor identification, referral and the actual donation request to assure that the interests of
everyone involved, especially those of the donor family, are acknowledged and respected.  
To support the success of Hospital Conditions of  Participation (HCOP), HCFA and
Health Resourses and Services Administration (HRSA) have partnered to develop a
resource guide facilitating the creation of tailored training programs for health care
professionals introducing the topic of donation to grieving families.  The guide, developed
with input from a panel of nationwide experts in organ and tissue procurement drawn from
academia, research, health care, the clergy and most importantly, donor families, will be
shared with hospitals and OPOs to enhance collaborative education efforts.

HCFA and the Joint Commission on Accreditation of Healthcare Organizations (JCAHO)
will evaluate hospital compliance with the new standards, with the expectation that full
implementation may take as long as a year.  Hospitals, OPOs, tissue banks and eye banks
as well as their representative national organizations are encouraged to monitor additional
performance measures, such as numbers of eligible organ, tissue and eye donors identified;
rates of requesting; rates of following recommended request practices and rates of
consent.

Recognizing that factors such as expanding indications for organ transplantation and
increased prevalence of Hepatitis C will worsen the organ shortage, HRSA’s Division of
Transplantations (DoT) has sponsored a series of Institute of Medicine (IOM ) studies to
investigate non-heart beating donors as an alternative donor source.  IOM is working with
OPOs and transplant programs to develop recommendations on donor protocol
development, determination of death, and donor family issues.  In May, IOM held a
conference to facilitate broader acceptance and consensus in the OPO community about
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 non-heart beating donors and non-heart beating donor protocols.  Recommendations will
be shared with the transplant community in September. (See page 7)

The number of living donors has increased substantially as an alternate donor source. 
Living kidney donors currently account for 42 percent of all kidney donors.  However,
since living donors can contribute only one kidney per donor, while cadaveric donors
generally contribute two kidneys per donor, living donors provide only one third of the
total number of kidney organs donated in the United States.1   The acute shortage of
organs, data that indicate improved outcomes with living donor organs, and improvements
in surgical techniques for recovering organs will hopefully lead to further increases in the
use of living donors.  However, unlike cadaveric donation, living donation poses risks for
the donor and raises special issues that have yet to be formally addressed on a large scale. 
HRSA and other agencies in HHS are currently considering what the role of the Federal
government should be in helping to clarify and advance the field.

• Goal 3:  Learn more about what works to increase donation and transplantation.  A
broad spectrum of interventions to increase donation awareness has been implemented at
the national, State and local levels by a variety of public and private organizations,
including the national media, public education programs, Statewide donor registries and
community-based activities.  Many of these programs have yielded a considerable amount
of useful descriptive information.  In some instances, projects incorporating evaluation
components have contributed to our knowledge about important factors associated with
the donation decision-making process.  However, despite this growing portfolio of
activities, the effectiveness, replicability, transferability and practicality of interventions
that can serve as models have yet to be demonstrated.  And although a great deal of
information about well–validated theories and models of health behavior change has been
amassed in the public health and education literature in the past decade, this knowledge,
with few exceptions, has not been applied and integrated into the design and evaluation of
strategies for increasing donation.

With the objective of using rigorous research methods to evaluate strategies to increase
donation, HRSA established the FY1999 Extramural Grant Program: Model Interventions
to Increase Organ and Tissue Donation.  The overall goal of the program is to assist OPOs
and other eligible entities in the evaluation or the evaluation and implementation of, highly
promising strategies and approaches that can serve as model interventions for increasing
organ and tissue donation.  Those models are defined as interventions which are effective
in producing a verifiable and demonstrable impact on donation and are also replicable,
transferable and feasible in practice.  All projects must have sound methodology and
evaluation components capable of ascertaining the effectiveness of the intervention.  With
a Federal Register notice, DoT solicited input from the transplant community to
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determine if proposed program parameters were applicable and appropriate.  Comments
were incorporated into the project design.   

DoT received thirty-six applications in FY99 requesting support for interventions
targeting every phase of the donation process.   Applications were reviewed and rank-
scored by a panel of experts, August 23-25, 1999.  DoT will monitor project progress and
provide support to principal investigators.

National Initiative Activities at HHS. While the Office of the Deputy Secretary and HRSA’s
DoT share the lead responsibility for the National Initiative within HHS, collaboration among and
within HHS agencies, offices, centers, institutes and regions remains a central component of the
National Initiative.  In addition to its participation in the above-mentioned activities, DoT plans to
support annual events and ongoing implementation of the Federal employee education campaign,
develop a package for State and local government officials to encourage replication of model
State programs and legislation, continue to host the National Donor Recognition Ceremony to
recognize the Nation’s organ and tissue donors, support live chat forums on the National Donor
Family Council Web site to provide educational and emotionally supportive information, develop
linguistically and culturally appropriate public education materials, sponsor a forum for public
education professionals in the transplant community to exchange best practices and distribute a
National Initiative newsletter to support ongoing dialogue with partners. 

HCFA will continue to promote improved donation and transplantation practices through its
oversight of OPOs and Medicare and Medicaid participating hospitals, coverage of benefits to
Medicare and Medicaid patients and implementation of HCOP.  The Office of the Inspector
General’s Office of Evaluation and Inspections plans to conduct an analysis of efforts to increase
donation through required referral, including implementation of the HCOP  legislation.  In
addition, the Department of Clinical Bioethics within NIH’s Clinical Research Center is planning
to survey OPOs to assess practices and policies for obtaining consent for cadaveric organ
donation.

Efforts to improve transplantation outcomes include a study conducted by the National Academy
of Sciences’ IOM for HCFA’s Office of Clinical Standards and Quality analyzing the expansion or
modification of preventive benefits provided to Medicare beneficiaries, including the possible
elimination of time limitation on the coverage of immunosuppressive drugs for transplant patients. 
In addition, AHCPR and the Office of the Assistant Secretary for Planning and Evaluation
(ASPE) are funding a study to determine the optimal timing of liver transplantation to maximize
the benefits for patients with end-stage liver disease who are candidates for liver transplantation.

AHCPR, ASPE and NIH’s National Institute of Allergy and Infectious Diseases (NIAID)
continue to support research on donation.  They also provide ongoing expertise and technical
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assistance to the research and evaluation components of the National Initiative.  On November 21,
1997, AHCPR convened an “Expert Meeting on Increasing Organ Donation” with a group of
twenty experts from a wide range of institutions and disciplines as a first step in building a health
services research agenda on how to increase organ donation.  AHCPR is currently funding
research on factors related to family consent decisions and public attitudes toward death and
organ procurement.  On April 1 and 2, 1998, ASPE, AHCPR and NIAID co-sponsored a national
evaluation conference, “Increasing Donation and Transplantation: The Challenge of Evaluation,”
to identify evaluation strategies for activities to increase donation and transplantation.  The
conference proceedings, including all submitted abstracts, and a report on the challenge of
evaluation are available at <www.organdonor.gov>.

NIH continues to conduct and sponsor research on issues related to organ donation and
transplantation.  This research includes basic, pre-clinical and clinical research on immune system
functioning, graft acceptance and rejection, avoiding the need for re-transplantation, organ
matching in diverse populations, methods to improve organ and tissue retrieval and preservation
and improving the quality of life for transplant patients.  In addition, NIH is developing new
disease prevention strategies and alternative treatments for organ failure.

In the area of transplantation immunobiology, for example, NIAID and the Juvenile Diabetes
Foundation International are establishing a new multi-institutional clinical research program, the
Collaborative Network for Clinical Research on Immune Tolerance, to evaluate the safety and
efficacy of new tolerance induction approaches in kidney and islet transplantation.  A seven-year
contract to establish the network will be awarded in FY 1999.  Moreover, the first clinical trial of
tolerance induction for kidney transplant recipients, co-sponsored by NIAID and Biogen, Inc.,
began enrollment in February 1999.  In addition, the National Institute of Diabetes and Digestive
and Kidney Diseases (NIDDK) and National Center for Research Resources will co-sponsor a
request for applications to establish the Non-human Primate Transplant Tolerance Cooperative
Study to evaluate tolerogenic treatment regimens in non-human primate models of kidney and
pancreatic islet cell transplantation. 

To improve patient and graft survival, NIAID issued a program announcement in FY 1998 to
support research on the role of direct versus indirect antigen matching in long-term allograft
survival.  In addition, NIAID will renew the Cooperative Clinical Trial in Pediatric Kidney
Transplantation for another four years beginning in FY 1999.  NIAID also is conducting research
to improve the ability to match donors and potential recipients in minority populations.  Studies
are scheduled to be completed by January 2000 for African-Americans and by December 2001 for
Native Americans.  Furthermore, a number of NIH components have joined in the development of
eight new research initiatives for award in FY 1999 to study autoimmune diseases, including
diabetes, a major cause of end-stage renal disease.

Finally, some NIH components sponsor research and education projects aimed specifically at
increasing organ donation.  Examples include the Louisiana Organ Donor Registry 
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Demonstration and Education Research Project, designed and implemented by the Louisiana
Organ Procurement Agency, which receives funding from NIAID; and MOTTEP, which receives
funding from NIDDK and the Office of Research on Minority Health.

To allow promising medical uses of human cells and tissues to benefit patients as soon as possible,
the FDA has proposed to regulate human tissue products under a new approach that bases the
amount of regulation on the degree of risk.  Novel products and extensively processed products
would need FDA’s approval before marketing, while products that present a low risk generally
would be subject to limited FDA regulation aimed at the prevention of communicable disease. 
The proposed approach would cover human cellular and tissue-based products intended for
administration to humans, and exclude xenotransplantation products which are regulated
separately.

Finally, HHS continues to focus on the prevention of conditions that can lead to organ and tissue
failure.  Through research and health promotion, NIH; Centers for Disease Control and
Prevention (CDC); HRSA; the Indian Health Service; the Office of Public Health and Science,
including the Office of Disease Prevention and Health Promotion, the Office of Minority Health,
the Office of the Surgeon General and the Office of Women’s Health; HHS’ ten regional offices
and other HHS agencies seek to prevent diabetes, hypertension, heart disease, hepatitis and other
potentially life-threatening ailments and to lessen the burgeoning need for transplantation.  Finally,
through the Administration’s Initiative to Eliminate Racial and Ethnic Disparities in Health, CDC
and HRSA will use $65 million in FY 1999 funds appropriated by Congress for this effort to
address six major disparities in minority and tribal communities:  infant mortality, cancer screening
and management, cardiovascular disease, diabetes, HIV/AIDS rates, and adult and child
immunization (see http://raceandhealth.hhs.gov for more information).  With respect to
transplantation, these measures represent both primary and secondary prevention measures. 
Proper control and management of patients with diabetes and cardiovascular disease would
reduce the number of organ failures from end-stage disease.  Vaccination for Hepatitis B would
prevent infections progressing to chronic active hepatitis and liver failure, requiring liver
transplantation.

Assumptions and Opportunities.  In the near term, the National Initiative assumes that
substantial progress can be made in realizing the underlying potential for donation through
expansion of public and professional education and through effective implementation of the
HCFA Hospital Conditions of Participation for Organ, Tissue and Eye Donation.  This rule, which
took effect on August 21, 1998, requires hospitals participating in Medicare and Medicaid to
notify OPOs of all deaths and imminent deaths and to work with at least one eye bank and one
tissue bank to ensure that no opportunity to donate is lost.  On November 19, 1998, the Joint
Commission on Accreditation of Healthcare Organizations (JCAHO) incorporated these
conditions into its standards for the accreditation of hospitals.
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Over the long-term, improved donation practices; an enhanced knowledge base for effective
strategies, including a better understanding of the potential donor pool; systemic changes and
other refinements are expected to contribute to greater organ availability.  New medical or
scientific developments also may play a role, for example, by increasing organ viability, reducing
recovery time for living donors, decreasing the need for re-transplantation, improving disease
prevention and health promotion, and providing alternative treatments for organ failure.

The present donor crisis and the likelihood of accelerated divergence between supply and demand
make it incumbent upon HHS, the transplant community and others to continue to explore all
possible avenues for increasing organ availability.  The demand for transplantation is likely to
increase further as a result of the aging of the baby-boom generation, increasing life expectancy,
growing recognition of transplantation as a viable treatment option and increasing prevalence of
certain diseases that can lead to organ failure.  For example, the American Heart Association
estimates that 40,000 people age 65 or younger could benefit from a heart transplant but only
about 2,300 heart transplants are performed each year. 

Further, the need for donated livers is expected to grow substantially in the next few decades due
in part to the large number of individuals currently infected with the HCV.  HCV attacks the liver
and can cause cirrhosis (liver scarring) and liver cancer.  End-stage liver disease caused by HCV
results in 8,000 to 10,000 deaths each year and is the leading reason for liver transplants in adults. 
According to CDC, as many as 3.9 million persons (1.8 percent of the population) in the United
States are infected with HCV; about 60 percent are between the ages of 30 and 49.  Injection
drug use accounts for about 60 percent of all HCV infections; another 7 percent may be due to
blood transfusions before blood-bank screening for HCV became more accurate in 1992.  Since
HCV damages the liver while causing no significant symptoms for the first two or more decades
after infection, many individuals with HCV are unaware they have the disease.  Unlike Hepatitis A
and B, there is no vaccine against HCV.  Moreover, there is no cure for HCV, although its
symptoms can be treated.  To help those already infected and to prevent the spread of HCV, HHS
and other organizations, such as the American Liver Foundation (ALF) and the American
Digestive Health Foundation, are promoting early testing and treatment for HCV, including the
notification of those who received blood transfusions before 1992.

In addition to the growing demand for organs, the need for a more diversified donor pool
continues to increase, as population projections for the coming decade include a larger proportion
of racial and ethnic minorities.  For kidney transplants, current tissue typing practices coupled
with the greater likelihood that a match will come from a same-race donor are among the factors
that contribute to longer waiting times for minorities, particularly African-Americans, compared
to Whites.  Between 1993 and 1995, the median waiting time for a kidney transplant of 35.6
months for Blacks and 33.5 months for Asians was almost twice as long as the median waiting
time of 18.2 months for Whites.  Hispanics, with a median waiting time of 29.5 months, also
waited longer than Whites for kidney transplants.  While minorities can and frequently do receive
organs from White donors, increased donation and greater diversity in the organ donor pool
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would increase the overall number of well-matched kidney transplants and improve survival
outcomes. 

Persistent gaps in health status between Whites and non-Whites underscore the need not only for
a more diversified donor pool but also for improved efforts to promote healthy lifestyles, prevent
disease, and provide appropriate treatment.  While minorities donate organs in proportion to their
representation in the population (see Chart 2), they still suffer disproportionately from conditions
such as diabetes, hypertension and heart disease and still experience correspondingly higher rates
of organ failure.  At the end of 1998, for example, about half of the patients on the waiting list for
kidneys were minority, including African-Americans (35.2 percent), Hispanics (9.0 percent) and
Asians (5.9 percent).  Another 1.3 percent of these patients was classified as “Other.”  This
underscores the need for meaningful primary and secondary prevention strategies, particularly
aimed at minority groups.  

73.1

10.7

3.5
0.7

74.1

12.3 10.8

1.9 0.9

12.0

0

10

20

30

40

50

60

70

80

90

White Black Hispanic Asian Other

Population*

Donation**

Chart 2.  Racial/Ethnic Distribution:  Population and Donation, 1997
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*   1996 population data from U.S. Bureau of the Census.

**  Percent donation is based on 8,342 cadaveric and living donors in 1997 excluding cases in which race was unknown.

     Data based on UNOS OPTN/Scienific Registry as of September 1998.

New Resources.  The Omnibus Consolidated and Emergency Supplemental Appropriations Act
provides $10 million for FY 1999 to HHS for organ transplant activities, approximately $7.2
million more than the FY 1998 appropriation.  In allocating additional funds for these activities,
the Senate Appropriations Committee stated that it, “considers increasing the supply of organs,
particularly livers, available for voluntary donation to be a top public health priority...The
Committee further expects that the additional funds be committed to those activities having the
greatest demonstrable impact on donation rates...”  At the request of the Senate Appropriations
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Committee, HRSA/DoT submitted an operational plan for the use of the FY 1999 appropriation. 
Copies of the operational plan can be obtained from HRSA/DoT or downloaded from HHS’ Web
site at <www.organdonor.gov>.

After providing funds to support the OPTN and the SRTR contracts and related activities,
approximately $7 million of the FY 1999 appropriation will be available for organ donation
activities.  HRSA/DoT will allocate up to $5 million of these funds to implement its new
Extramural Grant Program for Projects to Increase Organ and Tissue Donation.

The National Initiative seeks to bring together the experience and strengths of the many
organizations and individuals committed to increasing organ and tissue donation in a collaborative
effort that reaches the hearts and minds of all Americans.  By developing shared goals and
activities, it aims to provide a foundation for a focused and sustained effort over time.  Its goals
are consistent with the recommendations made by the hundreds of individuals who participated in
the 1986 Task Force on Organ Transplantation; the July 8-10, 1991 Surgeon General’s
“Workshop on Increasing Organ Donation”; and the December 10-12, 1996 HHS public hearings
on “Increasing Organ Donation and Liver Allocation.”  It is our hope that this initiative will
inspire more people to join this life-saving cause, confirm the efforts of those already involved in
this critical effort, and most important, answer the hopes and needs of many more Americans who
now wait for a second chance at life.

VIII.  The HHS Final Rule and the IOM Report

The National Organ Transplant Act (NOTA) envisions a national transplant system to be operated
by transplant professionals, with oversight by The Department of Health and Human Services
(HHS ) to ensure an equitable allocation system in the public’s interest.  NOTA created the Organ
Procurement and Transplantation Network (OPTN ) and the Scientific Registry of Transplant
Recipients (SRTR), non-profit private sector networks to be operated by HHS contractors.  The
OPTN performs a number of functions, including maintaining a computerized list of patients
awaiting transplantation and matching these transplant candidates with donated organs,
establishing medical criteria for such matching, developing other policies surrounding transplant
procurement and allocation, and making data available on organ donation and transplants.  NOTA
did not require that individuals or entities involved with organ donation and transplantation
become members of the OPTN, nor does it give the OPTN the authority to enforce any policies it
developed.  However, the Omnibus Budget Reconciliation Act of 1986 adding section 1138 of the
Social Security Act changed this approach.  Section 1138 requires all hospitals that perform
transplants to be members of and abide by the rules and requirements of the OPTN in order to
participate in the Medicare and Medicaid programs.  It also contains a  parallel requirement for all
Organ Procurement Organizations (OPOs) which allows OPOs to receive Medicare and Medicaid
reimbursement.  In December 1989, HHS issued a Federal Register notice indicating that all
OPTN rules and requirements would remain voluntary until the Secretary promulgated regulations
to define the roles and policy-making procedures of the OPTN and HHS.  HHS published a
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Notice of Proposed Rule Making in the Federal Register on September 8, 1994.  HHS and the
transplant community discussed and debated issues raised in the NPRM.  In December 1996, the
public comment period was reopened and public hearings were conducted on organ donation and
allocation.

On April 2, 1998, HHS published the Final Rule on the OPTN with a comment period  ending on
June 1, 1998.8  Congress extended the public comment period through August 31, 1998, and
specified that the rule not be effective before October 1, 1998.  On October 22, 1998, Congress
acted again with the passage of the Consolidated Omnibus and Emergency Supplemental
Appropriations Act of 1999 and delayed the effective date until October 21, 1999.  This Act  also
contained a provision directing the Institute of Medicine (IOM) to scientifically review several
aspects of the Final Rule.  On July 20, 1999, the IOM issued its report.  The General Accounting
Office (GAO) was given the task to report on legal liability and data confidentiality issues.  The
following section discusses the Final Rule as well as the IOM and GAO reports.

The Final Rule.  The Final Rule calls on the OPTN  to develop revised organ allocation  policies.
These include uniform criteria for determining a patient’s medical status and eligibility for
placement on a waiting list.  The revised criteria must give patients of equal medical urgency an
approximately equal chance to receive an organ, regardless of where they live or list.  It calls for
the use of waiting time to break ties among patients of equal medical urgency.

In contrast, under current policies, organs are usually matched and made available to patients in a
local organ procurement service area before they are  made available to patients outside the area.
This means less ill patients in the local procurement may and often do receive a transplant while
patients with more urgent medical need in another area continue to wait.

Development of the new criteria would include public input and comment and final HHS
approval. The Final Rule asks transplant professionals in the OPTN to develop the revised
policies.  For some organs, particularly livers, the OPTN is already well advanced in developing
uniform, objective medical criteria.  Significant progress in allocation policies have been made
since the issuance of the Final Rule.

Important principles underlying the Final Rule include the following:

• HHS has oversight authority and responsibility in order to ensure that the allocation of
organs is fair to all patients.  

• The OPTN is required to increase the use of objective medical criteria in allocating organs
and to improve the availability of scientific information for analysis of ways to improve
transplantation.  The Rule does not dictate medical practice but provides a broad
framework for OPTN operation and activities.
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• Whenever practically feasible, medical criteria, rather than geography, should be the
greatest factor that directs organ allocation.

• Medical criteria that determine when a person should be placed on the waiting list should
be standardized.

• Patients, their physicians and the public should have timely, accurate and user-friendly
center-specific data on the performance of transplant programs.  

• Transplant decisions should always be based on sound medical judgment in order to avoid
wasting of organs and to ensure an efficient and effective system.  

• Allocation policies must be guided primarily by the interests of the patient.

The Final Rule establishes a framework within which both the OPTN and HHS will operate.  It
delineates the roles of each, providing a basis for the OPTN to act and HHS to monitor and
review these actions, to ensure an equitable allocation system that operates for the public’s
benefit.  The Final Rule favors allocation policies for broader sharing of organs, based on sound
medical judgment.  The rule would expand the ability of the OPTN to monitor member
institutions.  

Concern in the medical community had arisen regarding the possibility that the Final Rule would
force small programs to close, that wasting of organs would increase as a result of broad sharing
and that patients currently waiting for transplants would be penalized.  These concerns were
reviewed by IOM and were determined to be unfounded.

Beginning in the summer of 1998, a series of meetings were held with representatives from the
United Network for Organ Sharing (UNOS); the American Society of Transplantation (AST) and
the American Society of Transplant Surgeons (ASTS) - two principal clinical societies; patient
groups and others to identify provisions of the Rule which might be revised either because of
misinterpretation or because the objections from the transplant community.  In numerous
communications with the transplant community, HHS has indicated its desire to resolve the
differences and its willingness to revise the Final Rule, if there are specific problems that could be
corrected without deviating from the principle of putting patient interests first and  its overall
responsibilities under applicable laws and Constitutional provisions.  HHS realizes the need in this
regard to move quickly in order to maintain public confidence in the system.

Institute of Medicine Report.  The Congress commissioned the IOM to prepare a report
answering several specific questions about the Final Rule.  In July 1999, the Institute of Medicine
released its report25.  In the judgment of HHS, the report is thoughtful, balanced, and clear.  In
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every important respect, it validated the Final Rule and invalidated the claims against the rule and
its effects.

Specifically, the IOM report concluded that organs donated for transplantation should be made
available across geographic areas made up of a sufficient number of people to enhance the
prospects that the organs will be allocated to patients with the most urgent medical needs. The
report further stated that the current system of organ procurement and allocation works
reasonably well but that significant improvements in both fairness and effectiveness could be
made. In addition, the IOM report said that the Federal government should provide oversight and
review of the organ procurement and transplantation system with a focus on assuring that the
system is equitable, is grounded on sound medical science and always places the highest priority
on the needs of the patient.

The IOM report strongly endorsed the need for improved and more timely center-specific
performance data on transplantation, as provided in the Final Rule.

The IOM report further concluded that, to improve the system, the Federal government must play
a more active role in the review and oversight of organ transplantation, to assure that the system
serves the public interest.

With respect to geographic variability in the overall amount of time that patients must wait for a
transplant, a factor on which the OPTN currently allocates organs, the IOM review found this
statistic to be misleading.  Based on a thorough review of waiting times for liver transplants, the
IOM found that those with the highest medical need actually wait for a comparable period of time
in that medical status at sites around the country.  However, it also found that transplantation
rates vary for patients who are not as ill, depending on the size and location of the organ
procurement organization that serves the transplant center at which the patient is registered and
that patients who are less ill sometimes receive transplants before more severely ill patients who
are served by a different organ procurement organization. 

The IOM also noted that some liver patients classified in the two lowest medical urgency
categories (Statuses 2B and 3) are more likely to require a transplant within a shorter period of
time than the remainder of patients in that status.  Thus, within the same OPO service area, the
current allocation system can prevent livers being assigned where they are most needed.

The report also stated that low income patients, regardless of their racial and ethnic backgrounds,
are less likely than affluent white patients to be referred for evaluation because they often do not
have access to health insurance and high-quality health services.  It also found, however, that once
patients are referred for an organ transplant, there appear to be no disparities in acceptance to a
waiting list or in access to transplantation.  It concluded that nothing in the Final Rule would
disadvantage these patients.
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The IOM analysis addressed a number of allegations made against the Final Rule, including fears
about decreased donation rates, and increased costs associated with the new requirements.  The
report stated that there is no evidence that the Final Rule would reduce access to organs for
transplantation by minorities, people with low  incomes, or people living in remote locations, or
that it would result in closure of smaller transplant centers.  In fact, it found some evidence that
broader sharing strengthens smaller centers.  It also found that distributing organs across a wider
geographic area is not likely to reduce organ donation rates.  The IOM found no evidence that
people or families would decline to donate or that health professionals involved in organ 
procurement would be less diligent in their efforts, if they knew a donated organ would be used
outside the donor's immediate geographic area.  The report also stated that increasing the
geographic area for organ distribution may result in a slightly more expensive system, because of
increased transportation costs and higher costs associated with transplants for sicker patients. 
The IOM noted, however, that cost increases would be relatively minor compared to the total
cost of transplantation and would likely be outweighed by the improved health benefits from the
new allocation rules.  The IOM found that treating more medically urgent patients first does not
mean wasting organs on patients too sick to benefit from a transplant.

The findings of the IOM make clear that changes are urgently needed to produce better and fairer
outcomes for our Nation's organ transplant patients.  They strongly validate the concerns which
HHS has had about the present system and the approach HHS has put forward for improving it.
The IOM findings also rebut the major arguments advanced against the Final Rule.
   
The Secretary requested that the Congress allow the Final Rule to go into effect without any
extension of the moratorium.  HHS has made commitments to the transplant community about
revisions to the Final Rule after it has become effective.  Copies of the Secretary’s letter to the
Congress and the Executive Summary of the IOM report are included in the Appendices B and C,
respectively.

Legal Report of the General Accounting Office.  The 1999 Consolidated Omnibus and
Emergency Supplemental Appropriations Act also directed a review of the potential impact of the
Final Rule on the possible legal liability of OPTN members arising from their “peer review”
activities, and on the confidentiality of information.  These issues were reviewed by the General
Counsel of the GAO, who issued a letter report on May 3, 1999.

The Final Rule provides that HHS may release any collected organ transplant program data that
"the Secretary determines will provide information to patients, their families, and their physicians
that will assist them in making decisions regarding transplantation.”  It also contains a
"preemption" provision to deal with situations in which State or local governments have
requirements that conflict with approved policies of the OPTN:  “No State or local governing
entity shall establish or continue in effect any law, rule, regulation or other requirement that would
restrict in any way the ability of any transplant hospital, OPO, or other party to comply with organ
allocation policies of the OPTN or other policies of the OPTN that have been approved by the
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Secretary under this Part.”  The purpose of this clause was to prevent State statutes from
interfering with current and future OPTN organ allocation policies.  It was included in the Final
Rule because several  States were in the process of enacting such laws (as discussed earlier in this
report).

The GAO looked into concerns expressed that the Final Rule, by preempting State law, strips
OPTN members of liability protections under State statutes, subjecting them to potential lawsuits
arising out of their service on peer review committees; dismantles traditional mechanisms for
safeguarding confidential peer review information and the processes under which it is collected;
and facilitates, as a result of disclosure of such information, lawsuits either by the subjects of
critical reviews against peer reviewers, or by patients against providers who were criticized by
peer reviewers.  (As pointed out by the GAO, what the OPTN has termed “peer review” is not the
activity addressed by most existing statutes and regulations concerning peer review.)

The GAO found no credible arguments or information to support this fear.  Indeed, it found that
in the majority of  States there are no laws in place which could be construed as protecting the
OPTN’s current “peer review” activities.  Nor does the plain wording of the HHS preemption
clause even apply to such laws in the relatively few  States in which they provide some protection
to OPTN members.  The GAO pointed out that preemption takes place only to the extent that a
conflict arises between the State and Federal provisions. The GAO saw no apparent conflict
between the Final Rule and the State laws governing peer review.

With respect to the treatment of confidentiality, the Final Rule gives the Secretary broad authority
to disclose information about the OPTN.  The Secretary may release to the public information
collected under this section “when the Secretary determines that the public interest will be served
by such release”.26  The information which may be released includes, but is not limited to,
information on the comparative costs and patient outcomes at each transplant program affiliated
with the OPTN, transplant program personnel, instances in which transplant programs refuse
offers of organs to their patients, characteristics of individual transplant programs, waiting time at
individual programs and such other data as the Secretary determines will provide information to
patients, their families and their physicians that will assist them in making decisions regarding
transplantation.  Nothing in the Final Rule states or implies that the Secretary would or could
release confidential patient-specific information to the public.  Current laws and regulations under
the Privacy Act and the Freedom of Information Act regulate and prevent inappropriate
disclosures.

The GAO report stated that, in responding to concerns expressed by some of those commenting
on the proposed rule, HHS acknowledged that protection of confidentiality is important but also
pointed out that data collected by the OPTN, a Federal contractor using public funds, "generally
should be in the public domain.”  HHS cited the need for access to detailed data, including
personally identifiable medical records, in evaluating how to improve organ transplantation and
allocation.  This access should be subject to appropriate protections against re-disclosure.  Many
HHS programs provide for such use (as well as other uses, such as disclosures pertaining to fraud
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and abuse investigations) and nothing in the Final Rule departs from standard practice in other
programs or raises new issues or problems for patients.

According to the GAO, UNOS' chief objection to the Final Rule's data release provision is again
related to the perception of the potential for an adverse effect on the “peer review” process. 
Many  States, as part of their peer review protection statutes, have created a privilege for peer
review which precludes the disclosure of committee proceedings and records--and, in some cases,
the identities of the committee members--to the public. The availability of that kind of
information, it is feared, could make it easier for patients or providers to sue the OPTN “peer
review” committee members.

However, as discussed above, the GAO concluded that the Final Rule does not preempt the many
State laws that protect peer reviewers from liability arising from the conduct of the peer review
and that it preempts State laws only to the extent those laws are inconsistent with actions needed
to implement NOTA.  The GAO further found that, where State protections against liability for
“peer review” as implemented by the OPTN exist, they do not appear to be inconsistent with the
Final Rule, but that most  States do not currently provide such protection for the OPTN.

IX.  Review of Agency Activities Related to Transplantation

Throughout this report information has been  presented on a variety of recent advances and
current opportunities.  Many of these activities involve Department of Health and Human Services
(HHS) agencies.  In this section, a summary of those activities is provided.

Health Resources and Services Administration (HRSA).  Within HRSA, Office of Special
Programs (OSP), the Division of Transplantation (DoT) provides administrative support and
oversight on policy, legal, public affairs, legislation, budget, and regulatory matters related to
transplantation and donation programs. DoT provides oversight and funding support for the
Organ Procurement and Transplantation Network (OPTN) and the Scientific Registry of
Transplant Recipients (SRTR) contracts.  DoT provides Federal coordination of national organ
and tissue donation activities, sponsors special projects and initiatives to increase donation and
funds research to learn more about what works to increase donation.  DoT also provides
oversight and funding support for the National Bone Marrow Registry  program under contract
with the National Marrow Donor Program, a private, non-profit company based in Minneapolis,
Minnesota.

DoT provides the central support to HRSA and HHS on a wide range of transplantation issues.  It
works closely with the OPTN on its activities, particularly in disseminating information on
transplantation.

Of particular importance in dealing with current issues, DoT administers grants to organizations
involved in organ donation and supports other organ donation initiatives described earlier in this
report.
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National Institutes of Health (NIH).  NIH, has a long-standing commitment to support research
and other activities in the field of transplantation, primarily through work supported by the
National Institute of Allergy and Infectious Diseases (NIAID).  Other components involved in
such research include the National Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK), the National Cancer Institute (NCI), the National Heart Lung and Blood Institute
(NHLBI), and the National Center for Research Resources (NCRR).

NIAID support is provided for the following activities:

• Basic Research in Transplant Immunobiology.  The NIAID established the first
NIH-supported cooperative clinical trials in adult and pediatric kidney transplantation
in 1991 and 1994, respectively.  The goal of these clinical research programs is to
expedite the evaluation of new therapies and the improvement of standard therapies to
prevent kidney graft rejection.  A total of 54 transplant centers are participating in
clinical trials for adult kidney transplant recipients, and a total of 37 transplant centers
are participating in studies in pediatric populations.  Research is also being conducted
to identify reliable predictors of graft rejection with the goal of preventing rejection
prior to organ damage.  The studies conducted under these research programs have
demonstrated the efficacy of some of the new immunosuppressive therapies in reducing
the number and severity of acute rejections in both children and adults.  Furthermore,
several factors have been identified as potential predictors of rejection, and future
studies will focus on the use of these factors to actually predict rejection before clinical
manifestations appear and the transplant is damaged.  Other studies have shown that
intravenous immunoglobulin (IVIG) infusions reduce sensitization and allow children
who normally would not be eligible for a transplant to receive and retain a solid organ.

In FY 1999, the NIAID, in collaboration with NIDDK and the Juvenile Diabetes
Foundation International (JDFI), will establish a new, multi-institutional research
program in four clinical areas, including kidney transplantation and pancreatic islet cell
transplantation.  This unique network is designed to evaluate the efficacy of new
approaches to modulate the immune system to achieve a state of tolerance to
transplanted organs, cells and tissues.  If successful, these new therapeutic approaches
would enable permanent and durable graft acceptance without the need for global
immunosuppressive therapy and its deleterious side effects.  This new clinical research
program will also support studies of the underlying mechanisms of these new
approaches and develop markers of the induction, maintenance and loss of tolerance in
humans.  

A new NIDDK- National Naval Transplantation and Autoimmunity Branch (NN-TAB)
was opened this year in the NIH Intramural Program to conduct studies on
pathogenesis of Type I diabetes and on methods to overcome graft rejection.  NN-TAB
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investigators, in collaboration with transplant surgeons from Walter Reed Army
Medical Center and investigators from the NIH Clinical Center and University of
Miami Diabetes Research Institute, are studying the ability of costimulatory blockade
and other novel methods to induce immune tolerance in subjects receiving kidney
and/or pancreatic islet transplants.  These studies are being performed in patients
admitted to a newly renovated transplant ward in the Clinical Center.  Successful early
phase trials conducted in the Intramural program should lead to expanded multi-center
extramural studies.

• Multidisciplinary Research Programs in Transplantation Immunology,
Transplant Tolerance and Chronic Rejection.  Through these multidisciplinary
research programs, the NIAID supports basic, pre-clinical and clinical research focused
on (1) defining the immune mechanisms involved in graft rejection; (2) developing
regimens to modulate the immune response to transplants; (3) defining the cellular and
molecular mechanisms responsible for immune tolerance and examining approaches to
achieve a state of tolerance to transplanted organs, cells and tissues; and (4)
understanding the underlying mechanisms responsible for chronic graft rejection and
developing new therapeutic approaches to treat and prevent chronic rejection. 
Research programs in transplant tolerance are cosponsored by the JDFI.  Significant
advances in understanding the immune system involvement in chronic rejection and
immune tolerance that will have clinical application have been derived from these
programs:

S Induction of transplant tolerance by CD28-B7 co-stimulatory blockade prevents
development of chronic rejection.

S Delayed inhibition of T-cell co-stimulation after initial injury can still interrupt
progression of chronic rejection.  However, after a certain time, the process
becomes programmed, autonomous, and self-perpetuating

S Eighty percent of patients with chronic rejection, graft arteriosclerosis is a T-
helper-1 (TH1) disease.

S Cytomegalovirus (CMV) infection is correlated with onset of graft vascular
sclerosis, and treatment does not fully reverse the damage and progression of
chronic rejection and graft dysfunction.

• National and International Registries and Databases.  The NIAID, in cooperation
with NCI and NHLBI, supports the International Bone Marrow Transplant Registry
(IBMTR) and the Autologous Blood and Marrow Transplant Registry (ABMTR).  The
IBMTR is an international study group engaged in on-going investigation of bone
marrow transplantation for over 20 years and has collected data from over 290
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institutions worldwide.  In 1991, the ABMTR began collecting data from centers in
North America using autologous bone marrow and/or blood cells.  The diseases and
issues currently being studied by these two resources include: acute and chronic
leukemias, Hodgkins and non-Hodgkins lymphomas, multiple myeloma and breast
cancer.  Studies are also addressing questions regarding short- and long-term outcome
in defined patient groups, relevant prognostic factors, and the efficacy of different
transplant approaches.  Both registries provide data essential for monitoring the
efficacy of bone marrow transplants and have served as a unique resource to patients
and patient advocacy groups, physicians, researchers, Congress and NIH.

In 1996, NIAID joined NIDDK in supporting the Pancreas and Islet Transplant
Database as part of a collaborative project with the Health Care Financing
Administration (HCFA).  The database consists of all pancreas and islet transplants
performed in the United States and will be used jointly by NIH and HCFA to analyze
clinical outcomes and guide policymaking regarding these procedures.

In FY 1998, NIAID and the United Network for Organ Sharing (UNOS) joined to
support the integration of the University of Cincinnati Post-Transplant
Lymphoproliferative Disease (PTLD) Registry into the SRTR.  This registry is the only
consolidated source of data on immunosuppressive therapy and the incidence of PTLD
and will be used to conduct ongoing studies of standard therapy and for comparative
assessments of new treatment regimens.

In FY 1998, the NIAID joined NIH, FDA, CDC and HRSA and initiated a pilot
National Xenotransplantation Database for clinical and source animal data on 
recipients of xenotransplants to enhance appropriate medical and public health response
capacity to potential transmission of infectious diseases.

•  Improving Donor-Recipient Matching for Minority Populations.  NIAID supports
research to improve genetic matching of donor organs and transplant candidates
through a national effort to identify and characterize the transplant antigens specific to
certain minority populations, including African Americans, Hispanics, and Native
Americans.  These efforts have directly led to new HLA typing trays that include the
newly discovered HLA antigens from these minority populations, leading to more
accurate matching for minorities and therefore increased long-term graft survival.

NIAID currently supports three projects aimed at increasing organ donation through a
variety of educational and behavioral interventions, particularly in minority populations. 
Researchers at the University of Washington are evaluating the effectiveness of a
unique community-based outreach network in increasing knowledge of and willingness
to donate among Asian and African-American populations in Seattle and Tacoma,
Washington.  Through the development of culturally sensitive educational materials and
community health education programs, these same researchers are working with
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Alaskan Natives to increase donation and transplantation in this population.  In the
State of Louisiana, NIAID is supporting the development, implementation and
evaluation of a statewide donor registry, coupled with extensive school-, community-
and media-based educational programs, to improve the rate of donation, especially
among the state’s African-American population.

NHLBI is supportive of basic and clinical research on all aspects of heart, lung and
bone marrow transplantation.  Bone marrow transplantation is supported both
intramurally in the Hematology Branch and extramurally in the Division of Blood
Diseases and Resources.  Research on cardiac transplantation is funded by the Division
of Heart and Vascular Diseases while lung and heart/lung transplantation research is
funded by the  Division of Lung Diseases.  The institute has co-sponsored, with other
NIH institutes and centers, several transplant related program announcements including
ones on xenotransplantation and on tolerance.  It has also participated in a number of
autoimmune disease related requests for applications.

NHLBI conducts broad programs in the following areas:

• Bone Marrow Transplantation.  Bone marrow or stem cell transplantation is a
successful therapy for many life-threatening diseases and is becoming a potentially
curative option for patients with a number of chronic hematologic diseases including
sickle cell disease, Fanconi’s anemia and thalassemia.  The potential sources of cells for
transplantation now include not only bone marrow cells but peripheral blood stem cells
and umbilical cord blood cells obtained at the time of delivery.  Banks are being
established with NHLBI funding for these latter sources of cells and a great deal of
scientific work is being supported to discover means by which the number of cells
harvested can be expanded in vitro.  This effort is targeted towards defining the proper
environment for stem cells (called the matrix) and defining the chemical hormones
(cytokines, addressins and chemokines) that facilitate growth and development of the
stem cell compartment along with the various pathways of differentiation.  The NHLBI
continues to fund numerous studies of regimens and strategies designed to minimize the
toxicity of transplant protocols while maintaining efficacy in terms of cell engraftment.

The Specialized Centers of Research (SCOR) program in Stem Cell Biology supports
both basic and clinical research on stem cell identification, isolation, quantification,
expansion, gene therapy and engraftment.  An important clinical finding from this
SCOR program is that treatment of marrow T cells with an inhibitory antibody called
CTLA-4-Ig before transplant can specifically reduce the often-fatal reaction of donor
cells against patient cells, graft versus host disease (GVHD), without compromising
other immune responses.  This finding has important implications for use of
immunosuppression in solid organ transplants and may even be extended to treatment
of autoimmune disease. 
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Through the SCOR program in Transfusion Medicine and Biology, advances have been
made which create realistic prospects for the establishment of in vitro culture systems
for production of stem cells for transplantation and for the production of specific cell
populations such as platelet precursors for transfusion therapy. 

The objective of the Unrelated-donor Transplant Trial of T-cell Depletion is to
determine whether  patients who receive T-cell depleted donor marrow will have
decreased GVHD and improved disease-free survival compared to patients who receive
unmanipulated marrow.  Although enrollment will continue until November 2000,
important benefits to the transplant community have already accrued.  These include
the implementation of a standard protocol that can be used in other
studies, standardization of cellular assays and uniform data reporting.

The goal of the Cord Blood Banking and Transplantation (COBBT) study is to
determine if cord blood is a useful source of hematopoietic stem cells, especially for
adult recipients and the extent to which mismatching of the Human Leukocyte Antigens
(HLA) between graft and patient can be tolerated.  Previous studies have suggested
that transplants can be performed with less perfect HLA matches compared to marrow. 
If this is true, it would allow more patients to find donors.  Also, for patients with
aggressive disease, the time from diagnosis to transplant may be reduced.

The recent joint initiative with NIDDK on Studies to Establish Allochimerism funds
research on new treatment regimens designed to minimize the toxicity of transplant
protocols while maintaining durable engraftment.  Results of this initiative will reduce
transplant side effects and allow more patients to become candidates for this lifesaving
procedure. 

Jointly with NCI and NIAID, NHLBI supports a Resource Grant to IBMTR which
collects data on transplants performed around  the world.  The database contains
information on more than 100,000 transplants, which can be used to compare treatment
outcomes when a randomized trial is not possible; to determine long term
complications and to design prospective research studies.

Intramural investigators have shown for the first time that allogeneic bone marrow stem
cell transplantation may have a significant role to play, not only in hematological
malignancies but also in cancers - particularly renal cell cancers.  They are carrying out
low intensity stem cell transplants in patients with advanced metastatic renal cell cancer
and have seen prolonged and continuing remissions in patients with widespread
metastasises.  These favorable results are attributable to a graft-versus-tumor effect
from the donor immune cells.  These observations have major significance in cancer
treatment.
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Other protocols have evaluated transplant outcome as a function of stem cell and
lymphocyte dose.  The main findings of these studies are that stem cell dose is a
powerful determinant of outcome; and acute and chronic GVHD can be minimized. 
Transplant-related mortality (TRM) fell and disease-free-survival improved
progressively in successive trials. 

To extend allogeneic bone marrow stem cell transplantation to patients not normally
considered suitable as transplant candidates, a low-intensity non-myeloablative
peripheral blood stem cell transplant approach has been developed to safely treat older
or debilitated patients, up to the age of 75, with hematological malignancies. This low
intensity allotransplant was used for an experimental protocol to test the hypothesis
that an allogeneic graft-versus-tumor effect can be induced.  The main findings are that
the transplant regimen is well tolerated with a TRM of <15 percent  and the approach
confers strong anti-leukemia and antitumor effects with complete remissions, notably in
patients with chronic myelogenous leukemia and renal cell cancer.

• Cardiac Transplantation.  The  major areas of research funded by NHLBI in cardiac
transplantation are coronary allograft vasculopathy (also called accelerated graft
arteriosclerosis or chronic rejection), xenotransplantation, tolerance induction and
organ preservation.  In order to dissect out the causes of coronary allograft
vasculopathy (CAV), scientists are looking at the role of various components of the
immune system, including T cells, antibodies and complement; the harmful effects of
preservation (including ischemia and reperfusion injury); and the role of CMV
infection.  CAV is the single largest cause of graft loss in long term cardiac transplant
recipients.  A better understanding of the causes of CAV  would allow investigators to
design ways to either prevent or treat the problem.  Currently there is no way to do
either.  Studies in xenotransplantation involve the use of transgenic pigs as donors.
These animals are genetically manipulated to express human genes, particularly
complement regulatory genes, as a strategy to overcome hyperacute rejection. 
Hyperacute rejection results in the organ being rejected in a matter of minutes to hours. 
These studies have been so promising that later hurdles to successful
xenotransplantation, such as  delayed vascular rejection and cellular rejection, can now
be addressed.  In the tolerance arena, the institute is supporting a program project grant
in which scientists are developing, in a pre-clinical, nonhuman primate model, a
protocol for tolerance induction using bone marrow transplantation in conjunction with 
heart transplantation.  If tolerance can be achieved, then the costs and morbidity
associated with immunosuppression could be reduced or eliminated.  Another study,
uses a breath analysis instrument to detect rejection in cardiac transplant patients.  The
results will be compared with endomyocardial biopsy (EMB).  EMB, the gold-standard
for determining rejection, is an invasive test.  A non-invasive means to detect rejection
has been a long sought goal in the field.  The institute also supports several contracts
for development of a total artificial heart and for assist devices.  A clinical study is
underway entitled REMATCH (Randomized Evaluation of Mechanical Assistance
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Therapy for Congestive Heart Failure).  The trial is a multi-center study to compare the
effects of a wearable, vented, electric left-ventricular assist device (LVAD) with
conventional medical therapy in patients with end-stage congestive heart failure who
are not eligible for a heart transplant.  The success of xenotransplantation and/or
mechanical devices could go a long way to alleviating the problem of the human donor
shortage.

• Lung Transplantation.  The lung transplant program focuses on three major areas:
preservation of donor lungs, cellular and molecular mechanisms involved in chronic
rejection and strategies for immunosuppression.  In addition, the program supports
studies on xenotransplantation, pulmonary vascular regulation following lung
transplantation, lung growth and development in living related lobar transplantation,
and lung and chest wall mechanics.  Techniques of gene therapy are being used to
prevent ischemia-reperfusion injury in transplanted rat and dog lungs.  Inducible nitric
oxide synthase and prostaglandin G/H synthase enzyme levels are being increased
through use of gene therapy in an attempt to reduce leukocyte adherence and
reperfusion injury.  Other studies are addressing the role of cyclic adenosine
monophosphate (cAMP) and the nitric oxide/cyclic guanosine monophosphate (cGMP)
pathways in an attempt to understand the pulmonary vascular response, with a focus on
the endothelium to ischemia and reperfusion.  The role of allogeneic lung macrophages
and dendritic cells in mediating allograft rejection is being studied in a unique murine
model.  The role of CMV infection and T lymphocyte response in the development of
bronchiolitis obliterans, a form of chronic rejection with a high mortality and affecting
more than 50 percent of long term lung transplant recipients, is also being investigated. 
NHLBI supports two single-center investigator-initiated clinical trials of
immunosuppressive therapy.  One trial is comparing the use of aerosolized cyclosporine
vs. placebo aerosol as an adjuvant to oral immunosuppression with tacrolimus,
prednisone and azathioprine.  Another trial is comparing tacrolimus and mycophenolate
mofetil with standard therapy consisting of cyclosporine, prednisone and azathioprine. 
It is hoped these new therapeutic strategies will reduce the mortality and the incidence
of bronchiolitis obliterans.  

Food and Drug Administration (FDA).  The roles of FDA, pertaining to organ transplantation,
include developing registration and listing regulations for manufacturers of human cellular and
tissue based products and developing proposed standards for unrelated allogeneic and peripheral,
and placental/umbilical cord blood and hematopoietic stem/progenitor cell products.  FDA
develops regulations for tissues, blood and blood products and has worked with CDC to develop
exclusionary criteria for high risk donors.   To allow promising medical uses of human cells and
tissues to benefit patients as soon as possible, FDA has proposed new regulations that cover
human cellular and tissue-based products.

In addition, many scientists believe that xenotransplantation may help to alleviate the shortage of
organs for transplantation.  FDA  regulates all clinical trials conducted in the United States
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involving xenotransplantation.  Also, along with CDC, NIH and HRSA, the agency participates in
the HHS Working Group on Xenotransplantation in developing guidelines intended to minimize
the risk of infectious disease associated with xenotransplantation in the United States.

FDA is most well known for its role in assuring that drugs, biologics, medical devices and other
products are safe and effective.  As discussed earlier in this report, FDA is extensively involved in
recent and expected breakthroughs that will have significant impact on organ transplantation.

Health Care Financing Administration (HCFA).  HCFA receives and uses data from the
OPTN on a monthly basis in carrying out its responsibilities for organ procurement organizations,
hospital Medicare and Medicaid Conditions of Participation (HCOP) and the stewardship of care
for Medicare patients.  HCFA also manages the end-stage renal disease (ESRD) program which
includes reimbursement for dialysis treatment and kidney transplants as a viable treatment
methodology.  Effective July 1, 1999, Medicare extended coverage to include pancreas
transplantation along with or following a kidney transplant.  HCFA also certifies and reimburses
transplant centers for liver, heart and lung transplants to eligible Medicare recipients.  HCFA has
oversight of Organ Procurement Organization (OPO) certification and reimbursement of services
by the Nation’s 61 OPOs and establishes coverage guidelines for transplant and post-transplant
services to Medicare beneficiaries.

As discussed earlier in this report, under organ donation, HCFA has taken the leadership in one of
the most critical National Organ and Tissue Donation Initiative activities, using reforms in its
CoPs to stimulate a substantial increase in organ, eye and tissue donation.  This activity includes
not only a substantial increase in notification of  potential donors, but also arranges for the sharing
of best practices in referral, consent, education and monitoring of potential donors.  For example,
in June 1999, a workgroup of organ donation experts participated in a HCFA/HRSA-sponsored
workshop, “Roles and Training in the Donation Process,” to develop a Resource Guide.  It is
anticipated that OPOs will use the guide to train hospital staff in best practices for offering the
option of organ donation to families of potential donors.

HCFA and HRSA will sponsor a series of Fall 1999 conferences to share lessons learned in
implementing the hospital CoP with the OPO and hospital communities.  The conference will
include presentations by OPOs and hospitals that have achieved noteworthy success in
implementing the hospital CoP for organ, tissue, and eye donation.

Among HCFA’s stewardship activities are efforts to explore improved coverage, benefits and
practices.  HCFA’s role  is important, not only because the agency is directly in charge of hospital
and OPO activities but also because of its role in financing of Medicare costs.  The majority of all
kidney transplants and a significant number of other organ transplants are financed through
Medicare and Medicaid.  In total, HCFA pays for roughly one-half of all transplantation
expenditures in the United States.
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The Institute of Medicine (IOM) is analyzing the expansion or modification of preventive benefits
provided to Medicare beneficiaries, including the elimination of time limitations for coverage of
immunosuppressive drugs for transplant patients.  The final report will be complete by November
30, 1999, and will be published by February 28, 2000.  

HCFA plans to publish an advanced notice of rule making in the Fall of 1999 with revised criteria
for approval of facilities to perform Medicare-covered heart, liver and lung transplants.  In
addition, HCFA has recently published the ESRD core indicators project and is working on the
development of ESRD facility performance measures as required by the Balanced Budget Act. 
These initiatives promise to improve patient care, both for those awaiting transplants, and for
those for whom dialysis is the only option.

Centers for Disease Control and Prevention (CDC).  CDC develops and issues regulations for
the control and prevention of transmissible diseases.  Along with FDA, CDC has developed
exclusionary criteria for high risk organ donors and participates in the development of
xenotransplantation guidelines.  CDC sponsors programs to prevent chronic diseases, such as
diabetes and hypertension, that lead to end stage organ failure and the need for transplantation. 
CDC is one of four agencies of the HHS Working Group on Xenotransplantation, which is
currently revising and refining the Draft Guidelines on Infectious Disease Issues in
Xenotransplantation.

Organ failure often is the result of preventable disease.  CDC is the key prevention agency.  Of
particular importance is the ascertainment and management of diabetes, which is the cause of
most ESRD and is associated with many other organ failures.  In FY 1999, CDC funded state-
managed Diabetes Control Programs aimed at increasing awareness education, supporting early
detection and treatment of complications, and improving the quality of diabetes care.  Such
activities are aimed at preventing the long-term sequelae, such as renal failure, of uncontrolled
management of diabetes.

Agency for Health Care Policy and Research (AHCPR).  AHCPR funds research on a wide
range of transplantation-related issues, particularly as to actual practices and their effects on
patients, including these:

• White, et al, studied the effect of ESRD patients putting themselves on waiting lists in
more than one center.27  Compared with those on one kidney transplant waiting list,
candidates for donor kidneys listed on two or more waiting lists tended to spend
significantly less time waiting for a transplant.  However, many people who need a
kidney lack the financial resources to pursue a multiple list option, which involves the
cost for transportation of a donor kidney to the local center and part of the costs of a
second pretransplant evaluation.

To prevent this practice from reducing equal access to kidney transplants, the State of
New York enacted a law in 1990 prohibiting OPOs in the State from accepting
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individuals on their waiting lists who are already on a list at any other OPO in the State. 
The AHCPR study found that this ban was associated with a 66 percent reduction in
the rate of multiple listings for New York patients and an 87 percent decline in multiple
listing at in-State transplant centers.  Nevertheless, simulation results suggest that
banning multiple listing is not likely to greatly affect waiting times.  For instance, the
median waiting time for Blacks would have declined by only about 3 weeks; for Latinos
and individuals living in low-income areas, the wait would be about 2 weeks less.
Waiting times would have increased by about 1 week for those in high-income areas
and by about 2 weeks for those from more highly educated communities.  The
researchers recommended broader sharing to equalize access to kidney transplants.

• Ozminkowski, et al, studied patient health status following renal transplantation.28 They
found that older patients, Hispanics and lower-income individuals tend to have poorer
health status than others following renal transplantation.  The researchers surveyed a
national sample of 515 ESRD patients in the United States whose first ESRD service
was obtained in early 1992.  Survivors were surveyed again in mid-1995.  All patients
had higher mean scores for social and role functioning and mental health scales than for
health status scales more closely related to physical health and vitality.  In certain areas
transplant recipients who were older and had lower incomes were more likely to have
lower health status.  For example, the mean physical functioning score was 16 points
lower for those 60 to 69 years of age than for people aged 18 to 34 and 39 points lower
for role limits resulting from physical problems.  People with incomes of $20,001 to
$39,999 had mean general mental health scores that were 10 points lower and those
with household incomes of $10,001 to $19,999 had mean mental health scores 20
points lower than those with incomes greater than $40,000.

 

However, for those with a functioning transplant, household income was unrelated to
health-status dimensions that addressed physical functioning, bodily pain, general health
perceptions, vitality, social functioning and role limits resulting from emotional
problems.  Regression analysis showed no differences in health status among Blacks,
Whites, Asians, and other patients; however, health status tended to be worse among
Hispanic transplant recipients.

• A third AHCPR-funded study addressed meta-analyses of randomized trials of the
efficacy of induction therapy in patients undergoing kidney transplantation.29 Induction
therapy is defined as the use of antilymphocyte antibodies immediately after
transplantation to prevent acute rejection of a transplanted kidney.  One meta-analysis
used aggregate, summary data from published reports of the clinical trials and the other
meta-analysis used the primary data from individual patients.  Meta-analysis of
individual patient data offers several advantages over meta-analysis of aggregate data,
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including additional follow-up, especially of hard endpoints that may not have been
reported earlier; estimates of survival curves rather than estimates at a single time point,
allowing a check on the constancy of treatment effects over time and regression
analysis to check for differences in treatment effects across subgroups of individuals. 
Because it is so costly compared with meta-analysis of aggregate data, individual
patient data analyses are infrequent. An alternative being investigated by the authors
(with AHCPR support) is the use of meta-regression in which an aggregate measure of
treatment effect (such as an odds ratio) in each study is related to an aggregate measure
of risk in the study.  The meta-analysis of aggregate data at two years of follow-up
found a significant benefit of induction therapy, but it could not assess whether the
benefit extended beyond two years or differed across subgroups of patients.  The meta-
analysis of the individual patient data (supplemented by updated follow-up information
obtained during the meta-analysis) was able to discover that the initial benefit in the
first two years was lost between years two and five of follow-up and that greater
benefit was found in pre-sensitized patients.

• An AHCPR study in progress (Grant HS10047) is addressing public attitudes toward
deaths and organ procurement.  If successful, this study may help craft improved
practices in counseling bereaved families.  A related grant to the same investigator will
explore public reactions to varying definitions of death.  There is evidence that non-
heartbeating donors (NHB)could be a substantial source of organs.  However, it is
unknown what impact NHB donors would have on public acceptance of organ
donation.

• Another study in progress (Grant HS 09694) focuses on the optimal timing of liver
transplantation.  This topic is important, since improving medical criteria for transplants
can assist physicians in determining the most appropriate time for a patient awaiting a
liver transplant.  For example, research data described in the IOM report suggests that
transplantation of status 2b/3 liver transplant candidates may not improve 5-year patient
survival.
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X.   Conclusion

In recent years, the field of organ transplantation has benefitted from an increasing array of
immunomodulatory therapies; new and improved surgical techniques; and medical breakthroughs
in tissue typing, organ preservation methods, and post-operative care.  As a result, graft and
patient survival rates have never been better.  At the same time, the success of organ
transplantation has led to greater expectations on the part of patients and their caregivers.  Hence,
the demand for organ transplantation has never been higher.

Two aspects of the Nation’s transplantation system have not kept pace with the demands placed
upon it.  First, the availability of transplantable organs continues to lag far behind the demand even
though 1998 marked the first significant increase (5.6 percent) in organ donation in three years. 
Today, over 65,000 patients wait for a transplant, and, in certain cases, waiting times have almost
doubled in the last five years.  Second, the amount of time patients wait depends largely on where
they live and choose to list rather than their particular medical needs.  This is true, in spite of
advances in organ preservation techniques that allow organs to be shared more widely to patients
more urgently in need of a transplant.  HHS has begun efforts to increase organ availability
through the implementation of the National Initiative and has taken steps by publishing the Final
Rule to ensure that the transplant system established by NOTA is as fair as possible to all the
patients who depend on it.

In the last two years, clear progress has been made through legislative action, new data, revised
allocation policies, and public/private outreach efforts.  But as the number of  patients on the
waiting list continues to soar and as demand lags ever further behind the donor supply, it is clear
that substantial challenges remain.  The issues in transplantation are difficult and encompass a wide
range of disciplines including medicine, science, law, public policy, economics and bioethics. 
Therefore, it will take a national multi-disciplinary effort to reach these common goals such as the
following:

• narrowing the gap between the supply and the growing demand for organs by
increasing and making optimal use of organ donors,

• assuring that the organ transplantation system in the United States works as fairly and
effectively as possible,

• developing safer and more effective immunomodulatory therapies,

• improving medical and surgical technologies,

• preventing disease associated with organ failure and the need for transplantation, 

• determining when, and for which patients, the benefits of transplantation clearly
outweigh the risks, 
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• promoting discussion of bioethical issues such as incentives for organ donation,
presumed consent, and living donation, and

• improving the timeliness and usefulness of data for transplant candidates, their
physicians, payers, and the general public.
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 APPENDIX A

CHRONOLOGY OF SIGNIFICANT EVENTS 

REGARDING THE OPTN REGULATION AND THE NOTDI SINCE 1996

November 13, 1996 HHS reopens comment period to 1994 NPRM with Federal Register 
announcement regarding public hearings.

December 10-12, 1996 Public hearings held at the Natcher Center (NIH) Bethesda, MD, which
discussed issues raised in 1994 NPRM as well as donation issues and
organ allocation policies, in general, and liver allocation policies, in
particular.  Comments considered in Final Rule development.

December 15, 1997 Vice President Gore and HHS Secretary Shalala launch the National
Organ and Tissue Donation Initiative in an effort to boost the national
supply of organs by 20 percent in two years.

April 1-2, 1998  HHS sponsors National Organ and Tissue Donation Conference in order
to evaluate what does and what doesn’t work regarding techniques to
increase organ donation.

April 2, 1998  HHS issues Final Rule on the OPTN with a sixty day public comment
period.  Rule is scheduled to become effective July 1, 1998.

April 8, 1998 Dr. Claude Earl Fox, HRSA Administrator, testifies at Congressional
field hearing held in Milwaukee by the House Human Resources
Subcommittee, chaired by Rep. Christopher Shays (CT). 

May 1, 1998 President Clinton signs Public Law 105-174, which extends the
comment period of Final Rule to August 31, 1998, and delays effective
date to October 1, 1998.

June 17, 1998 HHS announces new rules to increase organ donation.  New HCFA
Conditions of Participation for hospitals participating in Medicare
/Medicaid will require in-hospital deaths be reported to local OPOs in
order to help identify all potential organ donors.
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June 18, 1998  Sec. Shalala testifies before joint Congressional hearing (Senate Labor
and Human Resources and House Commerce Committees) chaired by
Senators Jeffords and Bliley.

June 19, 1998  Sen. Robert Toricelli (NJ) introduces rider to the FY 1999 HHS
Appropriations bill placing a one year moratorium on the effective date
of the OPTN Final Rule.

August 5, 1998 The National Kidney Foundation and HHS sponsor the Transplant
Games and the National Donor Recognition Ceremony, in
Columbus, OH

 August 22, 1998 Effective date for HCFA Final Rule on Conditions of Participation for
hospitals in Medicare /Medicaid.  Requires in-hospital deaths to be
reported to local OPOs in order to help identify all potential organ
donors.

August 31, 1998  Comment period ends for OPTN Final Rule.

September 10, 1998 Sec. Shalala testifies before Senate Subcommittee on Labor, HHS and
Education, Committee on Appropriations hearing chaired by Sen. Arlen
Specter (PA).

September 17, 1998  HHS publishes Federal Register notice announcing the opportunity for
Partnerships between HHS and eligible organizations to carry out
specific components of the National Organ and Tissue Donation
Initiative.

 

September 17, 1998  State of Louisiana, Louisiana Organ Procurement Organization, and
transplant programs in Louisiana file complaint in U.S. District Court
for the Middle District of Louisiana challenging several provisions of the
Final Rule and that State residents would be harmed by the new rule.

September 30, 1998 U.S. District Court judge issues stay of the effective date of the Final
Rule.
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October 21, 1998  Consolidated Omnibus and Emergency Supplemental Appropriations
Act, 1999 becomes law; places one year moratorium on effective date of
the Final Rule (now 10/21/99); and requires a study of current allocation
policies and new rules by the Institute of Medicine, National Academy
of Sciences.  The law also mandates that the IOM study issues such as
access, impact on OPO performance, and cost of transplantation
services. Law also provides DoT with budget increase of $7.22 million
over the 1998 appropriation to focus on donation activity and also
mandates a Report to Congress. 

November 3, 1998 Louisiana lawsuit administratively closed without prejudice, allowing
either party to re-open the issue in the future.

November 13-15, 1998 HHS and faith organizations launch organ and tissue donation drive 
during third annual National Donor Sabbath Weekend.

February 24, 1999 HHS issues Sources Sought Announcement in the Commerce Business
Daily seeking potential new sources for the OPTN and SRTR contracts.

April 5, 1999  HHS announces in the Federal Register the availability of a competitive,
extramural support program to promote organ and tissue donation.

April 17-18, 1999 HHS sponsors the sixth annual National Donor Recognition Ceremony
in Washington, D.C., honoring the Nation’s donors and their families.

 

May 21, 1999  HHS makes available applications to the Extramural Support Program -
Model Interventions to Increase Organ and Tissue Donation.

July 22, 1999 Institute of Medicine issues report on the OPTN.
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